PCT/US2020/038384

WO 2020/257422

1/11

3071 /1 VLS
ATA
yoc1 /| VLS
ATA
10z1 /1 VLS
ATA

[ 2in31,J

SUWIQ)SAS OO 0) ¢—P]

joct /| VLS

A"A

/ MHM/ 20C1

Io[onuo))
WISAS

—

\
0¢cl

OrT

poz1 /] VLS

N

A 4

dv

— SJV 1oUI0 0)

VIS

N qoz1

ATA

r SAN
// VLS ogz1

001



PCT/US2020/038384

WO 2020/257422

2/11

Z 24n31J

[———————
I
I
I 0¢cC
| QOBJIUT I3S()
I
I
I
| 7Y suononnsuy
_ — _
0cC 01T
_ — 108$9001d SIQATOOSURI],
“ THC 9seqeIR(g 22149
|
|
077 A1ouId -
“ 0vc A 0z T
JOATIID
| 1309Y SdS VIS
|
|

LS

ULNV

[INV



PCT/US2020/038384

WO 2020/257422

3/11

€ 3an31,J

7ee suonannsuy

T€E aseqeie( 20149

0c¢ Arowop

ULNV

«>| 0 oTE
105590014 SIOATOOSURL],
OFE QovIoU] 00¢
JIOMION IO SSAY

[INV



PCT/US2020/038384

WO 2020/257422

4/11

V¥ 24n31,]

9 g} 9 9 V] a9 1 0
! ! 1 | L | ! ! ocy
| | | | | | VIS
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | 5%%32 “ 1yoed ST | “ |
| | . _ 1N 1e33u, _ _ |
| | | | | |
| | | | | |
oy, | | i [ | |
| | I | oty
! ! ! P
uoneInp viep BIRp
1oord 10N penanb quwwwmmc 1N penenb
10 1snfpe JO 1unowe 111 199108 JO 1unowe
ATOATIOON0S QUIIIIAA(] I Q1eWISH

0oy



PCT/US2020/038384

WO 2020/257422

5/11

gy 24n31g

Ly j
¢

yooed 10

(0LY) dV wo1j
UOTIBIIPUI UO pPaseq Jayoed

71N o uonemp Isnfpy

(99¢) suorsstwisue) 1 I0J
uoneanp 1axoed 1snlpe £[9A19979S

(+9%) erep 10 ponanb
Jo junowre uIULIA)Sp fyayoed
71N UT Blep JO JUnouwe dUTLII(]

(uoryeanp 30oed parsnipe) owres,q 13311y,

OV VLS-W/ VIOV

— 9

—— 09

oSy —n |

RN

yooed 10

(8SP) dV Aq parod[as
uonenp 1ayoed auTILIA(]

(S) suorssTasueI) 1)
JIoJ uotyeanp 3o3oed 109198

-~y

(ZSP) VLS ut pananb eiep
JO junouwre JeWNSI I0 ureiqQ

I
’

s

I

.

[}
Y

.,
.,

o1t ([

(uotnyeanp 30ord pa1dd[as) oweL] I3,

owmn

oy

osy



WO 2020/257422 PCT/US2020/038384
6/11

500
v

501 502 503 504 505 506(1)  506(2) 506(n) 507 508
Z Z Z Z Z

Z Z Z Z J
Frame : Common User User )
Control Duration RA TA Info Info 1 “  Nifon Padding FCS
Sub-
Type type
N\ N
501A 501B Figure 5A

520
r.l
521 522 523 524 525 526 527 528 529 530 531
Jd el e yd Vel Jd e yd yd Vel yed
Frame |Duration/| Address | Address| Address | Sequence | Address | QoS HT Frame FCS
Control D 1 2 3 Control 4 Control | Control Body
Figure 5B
540
VJ
Bits 0-3 Bit4  Bits 5-6 Bit 7 Bits 8-15
r A N\ /_H r A N A aY4 A N
Ack A-MSDU .
TID 1 Policy Present Queue Size

Figure 5C



WO 2020/257422 PCT/US2020/038384
7/11

600
\-‘
602
J
Select a packet duration for uplink (UL) transmissions from a station
(STA).
l 604
/
Transmit a trigger frame soliciting UL data from the STA and
indicating the selected packet duration.
l 606
/
Receive an UL packet of the selected packet duration from the STA.
l 608
J
Selectively adjust the packet duration for subsequent UL
transmissions from the STA based on one or more of an amount of
data carried in the UL packet, an amount of padding inserted into the
UL packet by the STA, or an amount of UL data queued in the STA.
Figure 6
700
\-‘
702
J

Transmit an indication of the adjusted packet duration to the STA.

Figure 7A
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710
\-‘
712
Z
Periodically increase the selected packet duration for a time period.
Figure 7B
720
\.‘
722
J

Determine a weighted moving average of the estimated maximum
amount of data that the STA is able to include in a given packet.

l 724
J

Select a minimum amount of data that the STA is to include in each
UL packet based on the determined weighted moving average.

l 726
J

Transmit an indication of the selected minimum amount of data to the
STA.

Figure 7C
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800
\-‘
802
J
Decrease the packet duration when the amount of padding inserted
into the UL packet by the STA 1is greater than a value while at least
some UL data is queued in the STA.
Figure 8A
810
\.‘
812
J
Decrease the packet duration when a size or duration of one or more
aggregated frames carried in the UL packet is less than a value.
Figure 8B
820
\w

822
J

Decrease the packet duration when the amount of data carried in the
UL packet is less than the amount of UL data queued in the STA and
at least a portion of one or more data fields contained in the UL
packet do not carry queued UL data from the STA.

Figure 8C
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830
\-‘
832
J
Estimate a maximum amount of data that the STA is capable of
embedding in the UL packet based at least in part on the amount of
data carried in the UL packet.
834
/
Adjust the packet duration based on the estimated maximum amount
of data.
Figure 8D
840
\-‘
842
/
Determine a weighted moving average of the estimated maximum
amount of data that the STA is able to include in a given packet.
844
J

Select a minimum amount of data that the STA is to include in each
UL packet based on the determined weighted moving average.

Figure SE
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900

902
Z

In response to determining that a STA is underserving an AP,
estimate a maximum amount of data that the STA is able to include in
a given packet based on an amount of data contained in a UL packet.

904
/

Determine a weighted moving average of the estimated maximum
amount of data that the STA is able to include in the given packet.

906
y y

Select a minimum amount of data that the STA is to include in each UL
packet.

l 908
Z

Transmit an indication of the selected maximum amount of data and
the selected minimum amount of data to the STA.

Figure 9



