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HRSTA Txpwr
Max Txpwr

STA=

Txpwr
Max

Txpwr
STA

Txpwr
STA
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-
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-

min 2 20 Maximum A-MPDU Length Exponent Extension+ 1 6 500 631( )

min 2 20 Maximum A-MPDU Length Exponent Extension+ 1 6 500 631( )
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max min 8 DHE_NDPA SIFS TXTIME
8

---------------------------------------------------------------------------- 504( )

min 128 DHE_NDPA SIFS TXTIME
128

---------------------------------------------------------------------------- 8448( )

(

)
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OBSS_PDlevel max OBSS_PDmin min OBSS_PDmax OBSS_PDmin TX_PWRref TX_PWR+( )( )
10log PPDU_BW 20 MHz( )+
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TX_PWRmax
unconstrained if OBSS_PDlevel OBSS_PDmin
TXPWRref OBSS_PDlevel OBSS_PDmin if OBSS_PDmax OBSS_PDlevel OBSS_PDmin

=
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Broadcast TWT ID = 0,
Flow Type = 0 (announced), 
Trigger = 1 (trigger-enabled),
Broadcast TWT 
Recommendation = 2 (RA-RU)

Broadcast TWT 
Recommendation  2
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The fields of the HE PPDU formats are summarized in Table 27-11.
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t t t t t t t t t t
N SYMNN

rPPDU
iSeg iTX t( ) rL-STF

iSeg iTX t( ) rL-LTF
iSeg iTX t tL-LTF( )

rL-SIG
iSeg iTX t tL-SIG( ) rRL-SIG

iSeg iTX t tRL-SIG( ) rHE-SIG-A
iSeg iTX t tHE-SIG-A( ) rHE-SIG-B

iSeg iTX t tHE-SIG-B( )
rHE-STF
iSeg iTX t tHE-STF( ) rHE-LTF

iSeg iTX t tHE-LTF( ) rHE-Data
iSeg iTX t tHE-Data( ) rHE-PE

iSeg iTX t tHE-PE( )

+
+ + + +
+ + + +

=

rHE-SIG-B
iSeg iTX t tHE-SIG-B( )

0 iSeg NSeg 1

1 iTX NTX
tL-LTF TL-STF=

tL-SIG tL-LTF TL-LTF+=

tRL-SIG tL-SIG TL-SIG+=

tHE-SIG-A tRL-SIG TRL-SIG+=

tHE-SIG-B
tHE-SIG-A THE-SIG-A+   for an HE MU PPDU

undefined    otherwise
=

tHE-STF

tHE-SIG-A THE-SIG-A+    for an HE SU PPDU and HE TB PPDU
tHE-SIG-A THE-SIG-A-R+    for an HE ER SU PPDU
tHE-SIG-B NHE-SIG-BTHE-SIG-B+    for an HE MU PPDU

=

tHE-LTF
tHE-STF THE-STF-T+    for an HE TB PPDU

tHE-STF THE-STF-NT+    otherwise
=
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tHE-Data tHE-LTF NHE-LTFTHE-LTF-SYM+=

tHE-PE tHE-Data NSYMTSYM+=
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NSTS r u

u 0=

Nuser r 1

k Kr
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rSubfield r u
iSeg iTX t

rSubfield r u
iSeg iTX t( ) r
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NNorm r

----------------------wTSubfield t( ) Field k Qk u
iSeg
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k BW

Xk r u
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m 1=

NSTS r u

k Kr
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2 k 28 27 27 28=

1   otherwise
=

Field k 1=

Field k
1
2

------- 1= 1
2

-------

Field k 1=

r

r

r

r

r
Field

r
Field

Field

NField
Tone 20MHz

N20MHz
--------------------

------------------------------------------- for pre-HE modulated fields

1

Kr
Field

--------------------- for HE modulated fields in an HE TB PPDU

Kr
Kr
Field

----------------- r
2 Kr

r 0=

NRU 1

 otherwise

=

Kr

Kr
Field

Kr
HE-LTF

Kr for a 4x HE-LTF
Kr 2 for a 2x HE-LTF
Kr 4 for a 1x HE-LTF

=

Field

NL-LTF
Tone

NL-SIG
Tone

---------------  for the L-STF and L-LTF fields

1 otherwise

=
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k BW k BW
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k BW
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k 160
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k 160
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20MHz

N20MHz

1 if CH_BANDWIDTH is CBW20
2 if CH_BANDWIDTH is CBW40
4 if CH_BANDWIDTH is CBW80, HE-CBW-PUNC80-PRI,
       HE-CBW-PUNC80-SEC, CBW80+80, HE-CBW-PUNC80+80-PRI20,
       or HE-CBW-PUNC80+80-SEC40
8 if CH_BANDWIDTH is CBW160, HE-CBW-PUNC160-PRI20,
       or HE-CBW-PUNC160-SEC40

=

TCS
iTX

TCS
iTX

TCS HE n( )

TCS HE n( )
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=
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1
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1   otherwise

=
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1 j+ 2 1 j 2
1 j+ 2 1 j 2

HES 112:16:112 M 1 j+ 2=

The value of the HE-STF sequence at null tone index 0 is HES0 0=

HES 240:16:240 M 0 M 1 j+ 2=

HES 496:16:496 M 1 M 0 M 1 M 1 j+ 2=

HES 1008:16:1008 M 1 M 0 M 1 M 0 M 1 M 0 M 1 M 1 j+ 2=

HES 496:16:496 M 1 M 0 M 1 M 1 j+ 2=
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HES 120:8:120 M 0 M 1 j+ 2=

HES 120:8:120
TB NDP HES 120:8:120=

HES 248:8:248 M 1 M 0 M 1 M 1 j+ 2=

The value of the HE-STF sequence at edge tone indices 248 is HES 248 0=

HES 248:8: 8
TB NDP M 1 M 1 j+ 2 if RU_TONE_SET_INDEX 18=

HES8:8:248
TB NDP M 1 M 1 j+ 2 if RU_TONE_SET_INDEX 18=

HES 248
TB NDP 0=

HES 504:8:504 M 1 M 1 M 1 M 0 M 1 M 1 M 1 M 1 j+ 2=

The value of the HE-STF sequence at edge tone indices 504 is HES 504 0=

HES 504:8: 264
TB NDP M 1 M 1 j+ 2 if RU_TONE_SET_INDEX 18=

HES 248:8: 8
TB NDP M 1 M 1 j+ 2 if 18 < RU_TONE_SET_INDEX 36=

HES8:8:248
TB NDP M 1 M 1 j+ 2 if 36 < RU_TONE_SET_INDEX 54=

HES264:8:504
TB NDP M 1 M 1 j+ 2 if 54 < RU_TONE_SET_INDEX 72=

HES 504
TB NDP 0=

HES 1016:8:1016 M 1 M 1 M 1 M 0 M 1 M 1 M 1 M 0=

M 1 M 1 M 1 M 0 M 1 M 1 M 1 M 1 j+ 2
The value of the HE-STF sequence at edge tone indices 8 and 1016 is HES 8 0= HES 1016 0=
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HES 1016:8: 776
TB NDP M 1 M 1 j+ 2 if RU_TONE_SET_INDEX 18=

HES 760:8: 520
TB NDP M 1 M 1 j+ 2 if 18 < RU_TONE_SET_INDEX 36=

HES 504:8: 264
TB NDP M 1 M 1 j+ 2 if 36 < RU_TONE_SET_INDEX 54=

HES 248:8: 8
TB NDP M 1 M 1 j+ 2 if 54 < RU_TONE_SET_INDEX 72=

HES8:8:248
TB NDP M 1 M 1 j+ 2 if 72 < RU_TONE_SET_INDEX 90=

HES264:8:504
TB NDP M 1 M 1 j+ 2 if 90 < RU_TONE_SET_INDEX 108=

HES520:8:760
TB NDP M 1 M 1 j+ 2 if 108 < RU_TONE_SET_INDEX 126=

HES776:8:1016
TB NDP M 1 M 1 j+ 2 if 126 < RU_TONE_SET_INDEX 144=

HES 8
TB NDP HES 1016

TB NDP 0= =

HES 504:8:504 M 1 M 1 M 1 M 0 M 1 M 1 M 1 M 1 j+ 2=

The value of the HE-STF sequence at edge tone indices 504 is HES 504 0=

HES 504:8: 264
TB NDP M 1 M 1 j+ 2 if RU_TONE_SET_INDEX 90=

HES 248:8: 8
TB NDP M 1 M 1 j+ 2 if 90 < RU_TONE_SET_INDEX 108=

HES8:8:248
TB NDP M 1 M 1 j+ 2 if 108 < RU_TONE_SET_INDEX 126=

HES264:8:504
TB NDP M 1 M 1 j+ 2 if 126 < RU_TONE_SET_INDEX 144=

HES 504
TB NDP 0=
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rHE-STF
iSeg iTX t wTHE-STF-NT

t( ) r r

NSTS r total
------------------------------

HE-STF k Qk
iSeg

iTX Mr u m+
HESk exp  j2 k F HE t TCS HE Mr u m+( )( )

m 1=

NSTS r u

u 0=

Nuser r 1

k Kr

r 0=

NRU 1

=

r

HE-STF k
2  for an HE ER SU PPDU

1  otherwise
=

r

r
Kr

Kr
HE-STF

--------------------- r
2 Kr

r 0=

NRU 1

=

Kr

Kr
HE-STF

TCS HE Mr u m+

Qk
iSeg

wTHE-STF-NT

Kr
HE-STF Kr

HE-STF

rHE-STF r u
iSeg iTX t 1

Kr
HE-STF NSTS r u

---------------------------------------------wTHE-STF-T
t( )

Qk u
iSeg

iTX m
HESk exp j2 k F HE t TCS HE Mr u m+( )( )

m 1=

NSTS r u

k Kr

=

wTHE-STF-T

Qk u
iSeg

HESk
TB_NDP
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THE-LTF

THE-LTF-1X if 1x HE-LTF
THE-LTF-2X if 2x HE-LTF
THE-LTF-4X if 4x HE-LTF

=
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HELTF'k u m
Mask HELTFk P8 8 Mr u m+ k

NHE-LTF-Type
----------------------------- 1  mod 8 1+

=

P8 8

Mr u m+ P8 8

NHE-LTF-Type
2 for 2x HE-LTF
1 for 4x HE-LTF

=

HELTFk u
TB_NDP HELTFk if k Ktone_NDPu

0 otherwise
=
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AHE-LTF
k

k
HELTF n
A

STS r total

k
HELTF N n
A

STS r total

k
HELTF N
Q

kHELTF
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r u

k
HELTF M n
A

r u sts r u

k
HELTF M N n
A

STS r u
k u N
Q

kHELTF
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AHE-LTF
k

AHE-LTF
k RHE-LTF if k KPilot and HE single stream pilot HE-LTF mode is used

PHE-LTF otherwise
=

RHE-LTF m n PHE-LTF 1 n
1 m n NHE-LTF=

PHE-LTF

P4 4 NHE-LTF = 1, 2, 4
P6 6 NHE-LTF = 6
P8 8 NHE-LTF = 8

=

P4 4 P6 6 P8 8

rHE-LTF
iSeg iTX t 1

r
2 Kr

r 0=

NRU 1
--------------------------------- wTHE-LTF

n 0=

NHE-LTF 1

t nTHE-LTF
r Kr

NSTS r total Kr
HE-LTF

----------------------------------------------------
r 0=

NRU 1

HE-LTF k
Qk
iSeg

iTX Mr u m+ AHE-LTF
k

Mr u m+ n 1+
HELTF''k u m

 exp j2 k F HE t nTHE-LTF-SYM TGI HE-LTF TCS HE Mr u m+( )m 1=

NSTS r u

u 0=

Nuser r 1

k Kr

=
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rHE-LTF r u
iSeg iTX t 1

NSTS r u Kr
HE-LTF

--------------------------------------------- wTHE-LTF

n 0=

NHE-LTF 1

t nTHE-LTF

Qk u
iSeg

iTX m
AHE-LTF
k

Mr u m+ n 1+
HELTF''k u m

 exp  j2 k F HE t nTHE-LTF-SYM TGI HE-LTF TCS HE Mr u m+( )m 1=

NSTS r u

k Kr

=

HELTF''k u m

HELTF''k u m

HELTFk u m
Mask if HE masked HE-LTF sequence mode is used

HELTFk u
TB_NDP for an HE TB feedback NDP

HELTFk otherwise

=

r

HE-LTF k
2  for an HE ER SU PPDU

1  otherwise
=

TCS HE Mr u m+

Qk
iSeg Qk u

iSeg

AHE-LTF
k

Kr Kr
HE-LTF

Kr
HE-LTF
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NCBPS

NCBPS.LAST

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



NExcess mod 8 APEP_LENGTH NTail Nservice+ + mSTBC NDBPS=

ainit

4   if NExcess 0=

min NExcess
mSTBC NDBPS short
----------------------------------------------- 4    otherwise=

NDBPS short NCBPS short R= NCBPS short NSD short NSS NBPSCS=
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NDBPS last init
ainitNDBPS short if ainit 4
NDBPS if ainit = 4

=

NCBPS last init
ainitNCBPS short if ainit 4
NCBPS if ainit = 4

=

NPAD Pre-FEC NSYM .init mSTBC NDBPS mSTBCNDBPS last init
8 APEP_LENGTH NTail Nservice

+=

NSYM init mSTBC
8 APEP_LENGTH NTail Nservice+ +

mSTBCNDBPS
--------------------------------------------------------------------------------------------=

NPAD Pre-FEC,MAC
NPAD Pre-FEC

8
----------------------------- 8=

NPAD Pre-FEC,PHY NPAD Pre-FEC mod 8=
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Npld NSYM init mSTBC NDBPS mSTBCNDBPS last init+=

Navbits NSYM init mSTBC NCBPS mSTBC NCBPS last init+=

Npunc 0.1 NCW LLDPC 1 R  AND Nshrt 1.2 Npunc
R

1 R
------------

Npunc 0.3 NCW LLDPC 1 R

Navbits
Navbits mSTBC NCBPS 3NCBPS short+  if ainit 3=

Navbits mSTBC NCBPS short+  otherwise
=

NSYM NSYM init mSTBC+=  and a 1=  if ainit 4=

NSYM NSYM init=  and a ainit 1+=  otherwise

NSYM NSYM init=

a ainit=

NCBPS last
a NCBPS short  if a 4

NCBPS  if a 4=
=

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



umax arg maxu 0=
Nuser total 1

NSYM init u mSTBC
mSTBCainit u

4
-----------------------------+( )=

arg max f x  := x x 0 Nuser total 1 y 0 Nuser total 1  f y f x;

NSYM init NSYM init umax
=

ainit ainit umax
=

NDBPS last init u
ainitNDBPS short u if ainit 4
NDBPS u if ainit = 4

=

NCBPS last init u
ainitNCBPS short u if ainit 4
NCBPS u if ainit = 4

=

NPAD Pre-FEC u NSYM init mSTBC NDBPS u mSTBCNDBPS last init u
8 APEP_LENGTHu Nservice

+=
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Npld u NSYM init mSTBC NDBPS u mSTBCNDBPS last init u+=

Navbits u NSYM init mSTBC NCBPS u mSTBCNCBPS last init u+=

Npunc u 0.1 NCW u LLDPC u 1 Ru  AND Nshrt u 1.2 Npunc u
Ru

1 Ru
---------------

Npunc u 0.3 NCW u LLDPC u 1 Ru

Navbits u
Navbits u mSTBC NCBPS u 3NCBPS short u+  if ainit 3=

Navbits u mSTBC NCBPS short u+  otherwise
=

Npunc u max 0 NCW u LLDPC u Navbits u Nshrt u( )=

NSYM NSYM init mSTBC+=  and a 1=  if ainit 4=

NSYM NSYM init=  and a ainit 1+=  otherwise

Npunc u 0.1 NCW u LLDPC u 1 Ru Nshrt u 1.2 Npunc u
Ru

1 Ru
---------------

Npunc u 0.3 NCW u LLDPC u 1 Ru

a ainit= NSYM NSYM init=

NDBPS last u
a NDBPS short u if a 4
NDBPS u if a = 4

=
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NCBPS last u
a NCBPS short u if a 4
NCBPS u if a = 4

=

NPAD Pre-FEC u NSYM mSTBC NDBPS u mSTBCNDBPS last u
8 APEP_LENGTHu NTail Nservice

+=

NPAD Post-FEC u NCBPS u NCBPS last u=

NPAD Pre-FEC MAC u 8 NPAD Pre-FEC u
8

----------------------------------=

NPAD Pre-FEC PHY u NPAD Pre-FEC u mod 8=
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ainit 4=  and NSYM init NSYM mSTBC=  if a 1=

ainit a 1 and NSYM init NSYM= =  otherwise

s max 1
NBPSCS

2
-----------------( )=
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i iSS 1 s S k
s
-- k mod s+ +=

iSS 1 2 NSS=

i 0 1 NCBPS 1=

k 0 1 NCBPSS 1=

yk l xk=

yk l xm=

m 2s k
s
-- l s k mod s+ +=   k 0 1

NCBPSS
2

----------------- 1=
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1 682

d'k d'q k
0 k NSD 1 q k

NSD q k( ) 2NSD 1 0 k NSD 2 1 q k

NSD 2 q k( ) NSD 1

k q k q k k NSD+=

k q k
q k k NSD 2+=
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B0 B1 BNCBPS u N80seg ru 1 d'k

d'k NSD N80seg ru+ d'k e
j k NSD N80seg ru+

k 0 1 NSD N80seg ru 1= =

B0 B1 BNCBPS u N80seg ru 1 B2k B2k 1+

d'k
d'k NSD N80seg ru+ conj d'k( )=

B0 B1 BNCBPS u N80seg ru 1

d'k
d'k NSD N80seg ru+

d'k NSD N80seg ru+
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d''t k( ) i n l r u d'k i n l r u=

k
0 1 NSD 1 for a 26-, 52-, 106-, 242-, 484- and 996-tone RU

0 1 NSD 2 1 for a 2 996-tone RU
=

i 1 NSS r u=

n 0 1 NSYM 1=

l
0 for a 26-, 52-, 106-, 242-, 484- and 996-tone RU
0 1 for a 2 996-tone RU

=

u 0 Nuser r 1=

r 0 NRU 1=

t k( )

DTM k mod 
NSD
DTM
---------- k DTM

NSD
-----------------+  for a 26-, 52-, 106-, 242-, 484- and 996-tone RU

DTM k mod 
NSD 2
DTM

---------------- k DTM
NSD 2
-----------------+  for a 2 996-tone RU

=

d''t k( ) i n l r u d'k i n l r u=

k
0 1 2NSD 1 for a 26-, 52-, 106-, 242-, 484- and 996-tone RU

0 1 NSD 1 for a 2 996-tone RU
=

i 1 NSS r u=

n 0 1 NSYM 1=

l
0 for a 26-, 52-, 106-, 242-, 484- and 996-tone RU
0 1 for a 2 996-tone RU

=

u 0 Nuser r 1=

r 0 NRU 1=
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t k( )

DTM_DCM k mod 
NSD

DTM_DCM
----------------------- k DTM_DCM

NSD
------------------------------+  for k NSD

DTM_DCM k NSD  mod 
NSD

DTM_DCM
----------------------- k NSD DTM_DCM

NSD
--------------------------------------------------- NSD+ +  for k NSD

=

t k( )

DTM_DCM k mod 
NSD 2
DTM_DCM
----------------------- k DTM_DCM

NSD 2
------------------------------+  for 0 k NSD 2

DTM_DCM k NSD 2  mod 
NSD 2
DTM_DCM
----------------------- k NSD 2 DTM_DCM

NSD 2
---------------------------------------------------------- NSD 2+ +  for NSD 2 k NSD

=

d''k i n l r u d'k i n l r u=

k 0 1 NSD 1 for a 26-, 52-, 106-, and 242-tone RU=

i 1 NSS r u=

n 0 1 NSYM 1=

l 0 for a 26-, 52-, 106-, and 242-tone RU=
u 0 Nuser r 1=

r 0 NRU 1=

dk i n r u
iSeg

dk i n r u
iSeg d''k i n 0 r u=   if 0 k NSD 1 iSeg 0=

dk i n r u
iSeg

d''k i n 0 r u   if 0 k
NSD

2
--------- 1

d''
k
NSD

2
--------- i n l r u

  if 
NSD

2
--------- k NSD 1

iSeg 0= =
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dk i n r u
iSeg

dk i n r u
iSeg d''k i n iSeg r u=   if 0 k NSD 1 iSeg 0 1=

fc
0 fc

1

d''k i n 0 r u

d''k i n 1 r u

k KR26i KR26i

KR26i

Pn
k

Pn
KR26i

n  mod 2 n 1+  mod 2=

Pn
k KR26i 0=
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m

k KR52i KR52i

KR52i

Pn
k

Pn
KR52i

n  mod 4 n 1+  mod 4 n 2+  mod 4 n 3+  mod 4=

Pn
k KR52i 0=

m
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k KR106i KR106i

KR106i

Pn
k

Pn
KR106i

n  mod 4 n 1+  mod 4 n 2+  mod 4 n 3+  mod 4=

Pn
k KR106i 0=

m

k KR242i KR242i

KR242i

Pn
k

Pn
KR242i

n  mod 8 n 1+  mod 8 n 2+  mod 8 n 3+  mod 8  =

n 4+  mod 8 n 5+  mod 8 n 6+  mod 8 n 7+  mod 8

Pn
k KR242i 0=
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m

k KR484i KR484i

KR484i

Pn
k

Pn
KR484i

n  mod 8 n 1+  mod 8 n 2+  mod 8 n 3+  mod 8  =

n 4+  mod 8 n 5+  mod 8 n 6+  mod 8 n 7+  mod 8  

n 8+  mod 8 n 9+  mod 8 n 10+  mod 8 n 11+  mod 8  

n 12+  mod 8 n 13+  mod 8 n 14+  mod 8 n 15+  mod 8

Pn
k KR484i 0=

m

k KR996i KR996i

KR996i

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



Pn
k

Pn
KR996i

n  mod 8 n 1+  mod 8 n 2+  mod 8 n 3+  mod 8  =

n 4+  mod 8 n 5+  mod 8 n 6+  mod 8 n 7+  mod 8  

n 8+  mod 8 n 9+  mod 8 n 10+  mod 8 n 11+  mod 8  

n 12+  mod 8 n 13+  mod 8 n 14+  mod 8 n 15+  mod 8

Pn
k KR996i 0=

m

k KR2 996i KR2 996i

Pn
k

Pn
KR2 996i

n  mod 8 n 1+  mod 8 n 2+  mod 8 n 3+  mod 8  =

n 4+  mod 8 n 5+  mod 8 n 6+  mod 8 n 7+  mod 8  

n 8+  mod 8 n 9+  mod 8 n 10+  mod 8 n 11+  mod 8  

n 12+  mod 8 n 13+  mod 8 n 14+  mod 8 n 15+  mod 8  

n  mod 8 n 1+  mod 8 n 2+  mod 8 n 3+  mod 8  

n 4+  mod 8 n 5+  mod 8 n 6+  mod 8 n 7+  mod 8  

n 8+  mod 8 n 9+  mod 8 n 10+  mod 8 n 11+  mod 8  

n 12+  mod 8 n 13+  mod 8 n 14+  mod 8 n 15+  mod 8

Pn
k KR2 996i 0=

m
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rHE-Data
iSegiTX t 1

r
2 Kr

r 0=

NRU 1
--------------------------------- wTHE-Data

n 0=

NSYM 1

t nTSYM
r

NSTS r total
------------------------------

r 0=

NRU 1

Qk
iSeg

iTX Mr u m+
Dk m n r
iSeg u pn 2 NHE-SIG-A NHE-SIG-B+ + + Pn

k+

 exp j2 k F HE t nTSYM TGI Data TCS HE Mr u m+( )m 1=

NSTS r u

u 0=

Nuser r 1

k Kr

=

Pn
k

TCS HE Mr u m+

TGI Data

Dk m n r
iSeg u

Dk m n r
iSeg u

0 k KPilot

dMr k( ) m n r u
iSeg otherwise

=

Mr k( ) k Kr min k':Kr min k' k KPilot=

k Kr
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rHE-Data r u
iSegiTX t 1

Kr
------------- wTHE-Data

n 0=

NSYM 1

t nTSYM
1

NSTS r u
-----------------------

Qk u
iSeg

iTX m
Dk m n r
iSeg u pn 4+ Pn

k+

 exp  j2 k F HE t nTSYM TGI Data TCS HE Mr u m+( )m 1=

NSTS r u

k Kr

=

Qk u
iSeg
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NMA max 0 NSYM 1
MMA

--------------------- 1=

MMA MMA

MMA
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a

a

a

a

s

s

a

a

a

a

 s

8 s

s

s
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TPE

LENGTH m 3+ +
3

-------------------------------------------- 4 THE-PREAMBLE NSYMTSYM NMANHE-LTFTHE-LTF-SYM

4
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 4=

NSYM
LENGTH m 3+ +

3
-------------------------------------------- 4 THE-PREAMBLE NMANHE-LTFTHE-LTF-SYM TSYM bPE-Disambiguity=

TMA MMATSYM NHE-LTFTHE-LTF-SYM+=

NMA

0 if Doppler = 0

max 0 LENGTH 3 m+ +
3

-------------------------------------------- 4 THE-PREAMBLE bPE-Diambiguity 2+ TSYM TMA if Doppler = 1
=
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TPE 4 TXTIME SignalExtension 20
4

------------------------------------------------------------------------------------
TXTIME SignalExtension 20

4
------------------------------------------------------------------------------------+ TSYM

NSYM
L_LENGTH m 3+ +

3
-------------------------------------------------- 4 THE-PREAMBLE NMANHE-LTFTHE-LTF-SYM TSYM bPE-Disambiguity=

TPE

L_LENGTH m 3+ +
3

-------------------------------------------------- 4 THE-PREAMBLE NSYMTSYM NMANHE-LTFTHE-LTF-SYM

4
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 4=

THE-PREAMBLE

TRL-SIG THE-SIG-A THE-STF-T NHE-LTFTHE-LTF-SYM+ + + for an HE TB PPDU
TRL-SIG THE-SIG-A THE-STF-NT NHE-LTFTHE-LTF-SYM+ + + for an HE SU PPDU
TRL-SIG THE-SIG-A NHE-SIG-BTHE-SIG-B THE-STF-NT NHE-LTFTHE-LTF-SYM+ + + + for an HE MU PPDU
TRL-SIG THE-SIG-A-R THE-STF-NT NHE-LTFTHE-LTF-SYM+ + + for an HE ER SU PPDU

=
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-

NMA

0 if Doppler = 0

max 0 L_LENGTH 3 m+ +
3

-------------------------------------------------- 4 THE-PREAMBLE bPE-Diambiguity 2+ TSYM TMA if Doppler = 1
=

rnon-HT BW
iTX t( )

N20MHz

NNON_HT_DUP_OFDM-Data
Tone

20MHz

------------------------------------------------------------------------------------ wTSYM t nTSYM( )
n 0=

NSYM 1

1 INACTIVE_SUBCHANNELS[iBW] k KShift iBW( ) BW Dk n pn 1+ Pk+
k 26=

26

          exp  j2 k KShift iBW( ) F t nTSYM TGI TCS
iTX( )iBW 0=

N20MHz 1

=

k BW

TCS
iTX
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NNON_HT_DUP_OFDM-Data
Tone

20MHz

Txpwr
STA

Txpwr
STA PLDL TargetRxpwr+=
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PLDL Txpwr
AP Rxpwr=

Txpwr
AP

Txpwr
AP Txpwr

STA

Txpwr
AP
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k Kr

yk u yk 0 yk 1 yk NRXu 1
T=

xk xk 0
T xk 1

T xk Nuser r 1
T T

=

xk u xk 0 xk 1 xk NSTS r u 1
T=

yk u Hk u Qk 0 Qk 1 Qk Nuser r 1 xk n+=

NRXu NTX
NRXu
Qk u NTX NSTS r u

Qk Qk 0 Qk 1 Qk Nuser r 1=

u 0 1 Nuser r 1=

Qk
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Qk Qk 0 Qk 1 Qk Nuser r 1=
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-(Nx10) -(Nx10)+0.5 Nx10Nx10-0.5
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ErrorRMS

1
Nf
-----

Ie if is iss isc( ) I0 if is iss isc( ) 2 Qe if is iss isc( ) Q0 if is iss isc( ) 2+
isc 1=

NSD

iss 1=

NSS

is 1=

NSYM

NSYMNSSNSDP0
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

if 1=

Nf

=
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UnusedToneErrorRMS k( ) 1
Nf
-----

Iu if is isc( ) 2 Qu if is isc( ) 2+
isc kis 1=

NSYM

NSYM 26 PS
-----------------------------------------------------------------------------------------------------

if 1=

Nf

=

Iu if is isc( ) Qu if is isc( )

PS
1

NSYMNSD
---------------------- Iu if is iSC( ) 2 Qu if is iSC( ) 2+

isc 1=

NSD

is 1=

NSYM

=

r

1 if 26-tone RU
2 if 52-tone RU
4 if 106-tone RU
9 if 242-tone RU
18 if 484-tone RU
37 if 996-tone RU 

=
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UnusedToneError iRU26 start m+

max 2 35 dB( )  if r m 1
max 12 35 dB( )  if 2r m r 1
max 22 35 dB( )  if 3r m 2r 1

35 dB  otherwise

iRU26 start 1+ m 1

iRU26 start 1+ m 1 iRU26 start 37

iRU26 start 38+ m 1 iRU26 start 37

UnusedToneError iRU26 end m+

max 2 35 dB( )  if 1 m r
max 12 35 dB( )  if r 1+ m 2r
max 22 35 dB( )  if 2r 1+ m 3r

35 dB  otherwise

1 m NRU26 iRU26 end

1 m 37 iRU26 end iRU26 start 37

1 m 74 iRU26 end iRU26 start 37
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P1

P2
P1 P2
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P1

P2
P1 P2
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NSYM
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RXTIME( s) 20 THE_PREAMBLE NSYMTSYM NMANHE-LTFTHE-LTF-SYM TPE SignalExtension+ + + ++=

RXTIME( s) LENGTH 3+
3

--------------------------------- 4 20 SignalExtension++=
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TXTIME 20 T+ HE-PREAMBLE NSYMTSYM NMANHE-LTFTHE-LTF-SYM TPE SignalExtension+ + + +=

THE-PREAMBLE
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PSDU_LENGTH  NSYM init mSTBC NDBPS mSTBCNDBPS last init Nservice Ntail+
8

---------------------------------------------------------------------------------------------------------------------------------------------------------------=

PSDU_LENGTHu  NSYM mSTBC NDBPS u mSTBCNDBPS last u Nservice Ntail+
8

------------------------------------------------------------------------------------------------------------------------------------------------------=

PSDU_LENGTHu  NSYM init mSTBC NDBPS u mSTBCNDBPS last init u Nservice+
8

-------------------------------------------------------------------------------------------------------------------------------------------------------=
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PSDU_LENGTH  NSYM RX mSTBC NDBPS mSTBCNDBPS last RX Nservice Ntail+
8

-------------------------------------------------------------------------------------------------------------------------------------------------------------=

NSYM RX
NSYM mSTBC

if the Coding field is 1,
the LDPC Extra Symbol Segment field is 1, and
the Pre-FEC Padding Factor field is 1 in HE-SIG-A

NSYM otherwise

=

NDBPS last RX
NDBPS if aRX 4=

aRX NSD short NSS NBPSCS R otherwise
=

aRX

4
if a = 1, the Coding field is 1 and
the LDPC Extra Symbol Segment field is 1 in HE-SIG-A

a 1
if a > 1, the Coding field is 1 and
the LDPC Extra Symbol Segment field is 1 in HE-SIG-A

a otherwise

=
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PSDU_LENGTHu  NSYM RX u mSTBC NDBPS u mSTBCNDBPS last RX u Nservice Ntail u+
8

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------=

NSYM RX u
NSYM mSTBC

if a = 1, the Coding field is 1 in the User field of the HE-SIG-B field
corresponding to user u
and LDPC Extra Symbol Segment field is 1 in HE-SIG-A field 

NSYM othewise

=

NDBPS last RX u
NDBPS u if aRX u 4=

aRX u NSD short u NSS u NBPSCS u Ru otherwise
=

aRX u

4
if a = 1, Coding field is 1 in User field of HE-SIG-B field
corresponding to the user u
and LDPC Extra Symbol Segment field is 1 in HE-SIG-A

a 1
if a > 1, the Coding field is 1 in User field of HE-SIG-B field
corresponding to the user u
and LDPC Extra Symbol Segment field is 1 in HE-SIG-A field

a otherwise 

=
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The rate-dependent parameters for the 26-tone RU are provided in Table 27-55 through Table 27-62.

-

NDBPS NCBPS R=
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The rate-dependent parameters for the 52-tone RU are provided in Table 27-63 through Table 27-70.
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The rate-dependent parameters for the 106-tone RU are provided in Table 27-71 through Table 27-78.

-

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



-

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



-

-

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



-

-

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



-

-

Authorized licensed use limited to: University of Prince Edward Island. Downloaded on July 03,2021 at 17:31:48 UTC from IEEE Xplore.  Restrictions apply. 



The rate-dependent parameters for the 242-tone RU are provided in Table 27-79 through Table 27-86.
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The rate-dependent parameters for the 484-tone RU are provided in Table 27-87 through Table 27-94.
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The rate-dependent parameters for the 996-tone RU are provided in Table 27-95 through Table 27-102.
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Table 27-103 through Table 27-110.
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The HE-SIG-B-MCSs, defined in Table 27-111, are used for the HE-SIG-B field transmission in the HE
MU PPDU.
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