@)
@]
z
=
O
m
=z
d
>
B
g)

UL MU-MIMO Application Note

2021.09.24

MediaTek Proprietary and Confidential. © 2021 MediaTek Inc. All rights reserved.



Version History

o
o
P4
o
O
m
z
!
>
=
o

Version Date Author Description

1.0 2021-09-24 Wish External version

m MediaTek Proprietary and Confidential. © 2021 MediaTek Inc. All rights reserved. 5



Introduction

o
o
=
Tl
o
m
=
|
>
=
o

[>_

\ [>_

UL MU-MIMO is a technique to allow STA4
multiple STAs to transmit simultaneously over

the same frequency resource to the receiver.
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We only support full BW UL MU-MIMO in AP

now.

MediaTek Proprietary and (

BO B1 B7 B3 B11 B12 B13 B14 B15 B16 B17
supported | Punctured | o | topc | RESUPPDU | Mdamble | e with 4x
Reserved Channel Preamble Class | Codingin LTF And_ Max HE-LTF And
Width Set Rx Payload 0.8 ps GI NSTS 32psGl
Bits: 1 7 4 1 1 1 2 1
B18 B19 B20 B21 B22 B23 B24 B25 B26
Full Partial
sTBCTx | STBCRx | Doppler | Doppler f| Banawidth | Bandwidth Cgrfs'?“em;n R,I%T
<80 MHz | =80MHz Tx Rx UL UL Tx NSS Tx
MU-MIMO | MU-MIMO
Bits: 1 1 1 1 1 2 1
Full Bandwidth UL For an AP. indicates support for MU-MIMO reception Set to 0 1f not supported.
MU-MIMO of an HE TB PPDU on an RU that spans the entire Set to 1 1f supported.

PPDU bandwidith (UL MU-MIMO)

For a non-AP STA. indicates support for the transmis-
sion of an HE TB PPDU on an RU that spans the entire
PPDU bandwidth (UL MU-MIMO).

Partial Bandwidth
UL MU-MIMO

For an AP, indicates support for receiving an RU in an
HE TB PPDU where MU-MIMO 1s employed in the
RU. the RU size 1s greater than or equal to 106-tones.
and the RU does not span the entire PPDU bandwidth
(UL MU-MIMO within OFDMA).

For a non-AP STA. indicates support for transmitting
an RU m an HE TB PPDU where MU-MIMO 1s
employed in the RU. the RU size 1s greater than or
equal to 106-tones, and the RU does not span the entire
PPDU bandwidth (UL MU-MIMO within OFDMA).

Set to 0 1f not supported.
Set to 1 1if supported.




MAC header

- -
Frame : Common | ;
Control Duration RA TA Info User Info B User Info Padding FCS
Octets 2 2 6 6 8 gramare Sor 5or variable 4
maore mare
Figure 9-64a—Trigger frame
BS B11 B12 B19 B20 B21 B24 B25 B26 B3l B32 B38 B39
ULFEC SS Allocation / Trigger
a2 | g RU | Coding | umes | | RaRUINor || ULt | Reserved | Dependent
< Type mation User Info
Bits: 12 8 1 4 1 6 I 7 1 variable
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Figure 9-64d—User Info field

B26 B28 B29 B31
Starting Spatial Number Of Spatial
Stream Streams
Bits: 3 3

Figure 9-64e—SS Allocation subfield format

| rights reserved




Enable feature in DAT file.

root@LEDE: /# cat /etc/wireless/mediatek/mt7915.1.dat | grep 'lEnable’
MuCfdmaD]lEnable=1

MuCfdmaUlEnakble=1
MuMimoD]l Enable=0
MuMimoUlEnable=1

Check AP feature by driver command
iwpriv ra0 show apcfginfo

iwpriv ral show ap
show ap cfg info:
WIEFI DRIVER PERE VALUE
WirelessMode 17 9/14
TxPower ]
TxPreamble 1

o .- ] >

MuOfdmaDlEnable
MuCOfdmaUlEnable

g.ITxBfEn

nable

o
SRR
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Check Peer STA’s Capability.

# iwpriv ra0 show get_muru_glo_addr
# iwpriv ra0 show get_muru_stacap_info=<wlanldx>

Ofdma
Uil PhyPun
ul20MTn4

ulaD oM =, O
ulLtleSigE =)0

Ulofdma
ulTrigFrmFPad

WlERxTrgFrmByl
rDIMime

04103600, fgPa

1 Y xUlMimo

0410970) €gFullUulMimo = 1
410971 )dfgParUl no = 1
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# iwpriv ra0 show get_muru_glo_addr
# iwpriv ra0 show get_mu_grouptbl=<group id>

4MU

get_mu_groupthl

E ENTRY: GR(

-Die ( : (5BE8) (Value:
| ~uINumU
| -u1blai
| -ulvlai

| -uL

| -u1PFIDI
| -ulPFIDI
| -u1PFIDI
| ~u1PFIDI
| -u1D1v1d
| -~ululvld

—I.'.'Lll (Addr:

| -uLNum

| -uiblGi
| -ululei
| ~uLioc

| ~u1PFIDU
| ~u1PFIDU

1
5

BEC) (Value:

| -u1D 1w
| -u1D1wf
| -1l

| -ulDlwfUse
| -u1D1WfU

4) (Value: Bxe00800, 4)(Value:

| -~uUlRFU I-ul“hlf

| -ulUlwfu | -ulUTwf

: : | -ulUlwfu [ -uLUTwf

MediaTek Propri . | ~ulULwfL | -u1UIWF



T-put
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UL MU-MIMO test result v.s Panther AP clients

Test Case Peak T-put under UDP (Mbps) Peak T-put under TCP (Mbps)

SU MU MU Gain | SU MU MU Gain
*HE 5G BW80 (2SS, 2SS) 1026 1616 57.5% 1005 1620 61.2%
*HE 5G BW160 (2SS, 1495 1960 31.1% 1859 2757 48.3%
2SS)
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