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Version History

Version Date Author (Optional) Description

0.1 2021-9-13 Initial draft

1.0 2021-10-20 Micheal Su Official release
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 Feature Description

 How to Configure – profile

 How to Debug

 Note
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Feature Description
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• Beamforming is a signal process technique for directional signal transmission and reception.

• There are two kinds of beamforming, one is explicit and the other is implicit

Beamforming

Implicit BF Explicit BF

Operation

Pros

• Beamforming to legacy Station that 
doesn’t support beamforming 
protocol

• No overhead for training

• Explicit beamforming performance can be 
better than implicit beamforming where 
channel estimation direction and 
beamforming direction are opposite

Beamformer Beamformee

Channel 
Estimatio
n

Beamformi
ng

Normal Signal

Beamformee

Steering
matrix

Beamformi
ng

BF Training Signal

Beamformer

BF report

Channel
Estimation

Feedback
matrix
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How to Configure – profile
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• Profile location

– /etc/wireless/mediatek/mt7986-ax6000.dbdc.b0.dat (for BAND0)

– /etc/wireless/mediatek/mt7986-ax6000.dbdc.b1.dat (for BAND1)

• Explicit Tx Beamforming (eTxBF)

– ETxBfEnCond=1

• Implicit Tx Beamforming (iTxBF)

– ITxBfEn=1

– Additional phase calibration is required

Profile Settings
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How to Debug
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• iwpriv ra0 set TxBfPlyInfo=[0]:[1]:[2]:[3]

– If [0]=0 means Read Info

– If [0]=1 means Set Option
- 1:[1]:[2]:[3] Set Option

• [1]: Global Option

- BIT0 – Disable HE IBF

- BIT1 – Force Enable IBF

- BIT2 – Force Disable IBF

- BIT3 – Force Disbale EBF

• [2]: Group IBF Option

- BIT0 – Enable IBF SXX Group

- BIT1 – Enable IBF EXX Group – Enable iBFmer Max Tx Cap == iBFmer Nc

• [3]: Group EBF Opion

- BIT0 – Enable EBF XEE Group

– If [0]=2 means Force STA’s policy
- 2:[1]:[2]:[3] Force STA’s policy

• [1]: WlanIdx

• [2]: 0 - 1Nss, 1 - 2Nss, ……

• [3]: 0 - NONBF, 1 - EBF, 2 - IBF, 3 - EBF then IBF, 4 - IBF then EBF

Runtime Debug
TxBfPlyInfo Command Usage

0: Read Info
1: Set Option
2: Force STA's policy
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• iwpriv ra0 set TxBfPlyInfo=0

• iwpriv ra0 show stainfo

TxBfPlyInfo – 0: Read Info

[ 2094.659047] Show_MacTable_Proc(): arg=
[ 2094.662815] Dump MacTable entries info, EntType=0x20001
[ 2094.668036]
[ 2094.668036] MAC                MODE  AID  WCID   BSS PSM WMM MIMOPS RSSI0/1/2/3
[ 2094.683563] MWDSCap HT Operating Mode : 1
[ 2094.687565] BE:C5:9E:09:60:D8  STA   2    1      1   1   1   3      -56/-58/-58/-61

root@OpenWrt:/# iwpriv rax0 set TxBfPlyInfo=0
[ 3449.570540] ============================= Global Setting ========================================
root@OpenWrt:/# [ 3449.579405] GloOpt = 0x01, GrpIBfOpt = 0x00, GrpEBfOp = 0x00
[ 3449.586435] ============================= STA Info ========================================
[ 3449.594766] AID 1 Nss 1 Grp=SSS, Ply=EBF Nss 2 Grp=ESE, Ply=EBF Nss 3 Grp=NON, Ply=NBF Nss 4 Grp=NON, Ply=NBF Rlt=NBF
[ 3449.605442] AID 2 Nss 1 Grp=NON, Ply=NBF Nss 2 Grp=NON, Ply=NBF Nss 3 Grp=NON, Ply=NBF Nss 4 Grp=NON, Ply=NBF Rlt=NBF
[ 3449.616116] AID 3 Nss 1 Grp=NON, Ply=NBF Nss 2 Grp=NON, Ply=NBF Nss 3 Grp=NON, Ply=NBF Nss 4 Grp=NON, Ply=NBF Rlt=NBF
[ 3449.626795] AID 4 Nss 1 Grp=NON, Ply=NBF Nss 2 Grp=NON, Ply=NBF Nss 3 Grp=NON, Ply=NBF Nss 4 Grp=NON, Ply=NBF Rlt=NBF
[ 3449.637471] ============================= STA Info Connected ==============================
[ 3449.645801] AID 2 Nss 1 Grp=SSS, Ply=EBF Nss 2 Grp=ESE, Ply=EBF Nss 3 Grp=NON, Ply=NBF Nss 4 Grp=NON, Ply=NBF Rlt=NBF
[ 3449.656570] =====================================================================================

For STA of Wlan Idx 1
If Tx Nss=1, policy is EBF

If Tx Nss=2, policy is Non-BF Current Tx Result is NBF
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• iwpriv ra0 set TxBfPlyInfo=2:[1]:[2]:[3] (Force STA’s policy)

– [1]: WlanIdx

– [2]: 0 - 1Nss, 1 - 2Nss, ……

– [3]: 0 - NONBF, 1 - EBF, 2 - IBF, 3 - EBF then IBF, 4 - IBF then EBF

• E.g. For STA1, set Tx 1-Nss to Non-BF

– iwpriv ra0 set TxBfPlyInfo=2:1:0:0

• E.g. For STA1, set Tx 1-Nss to EBF

– iwpriv ra0 set TxBfPlyInfo=2:1:0:1

• E.g. For STA1, set Tx 1-Nss to IBF

– iwpriv ra0 set TxBfPlyInfo=2:1:0:2

TxBfPlyInfo – 2: Force STA's Policy

MAC                MODE  AID  WCID   BSS PSM WMM MIMOPS RSSI0/1/2/3
MWDSCap HT Operating Mode : 2
C4:0B:31:51:0A:7C  STA   2    1      1   0   1   3      -56/-57/-58/-60
………
============================= STA Info Connected ==============================
AID 2 Nss 1 Grp=MAN, Ply=NBF Nss 2 Grp=ESE, Ply=EBF Nss 3 Grp=NON, Ply=NBF Nss 4

MAC                MODE  AID  WCID   BSS PSM WMM MIMOPS RSSI0/1/2/3
MWDSCap HT Operating Mode : 2
C4:0B:31:51:0A:7C  STA   2    1      1   0   1   3      -56/-57/-58/-60
………
============================= STA Info Connected ==============================
AID 2 Nss 1 Grp=MAN, Ply=EBF Nss 2 Grp=ESE, Ply=EBF Nss 3 Grp=NON, Ply=NBF Nss 4

MAC                MODE  AID  WCID   BSS PSM WMM MIMOPS RSSI0/1/2/3
MWDSCap HT Operating Mode : 2
C4:0B:31:51:0A:7C  STA   2    1      1   0   1   3      -56/-57/-58/-60
………
============================= STA Info Connected ==============================
AID 2 Nss 1 Grp=MAN, Ply=IBF Nss 2 Grp=ESE, Ply=EBF Nss 3 Grp=NON, Ply=NBF Nss 4Medi
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• How to check whether TxBF is applied

– Command to check TxBF apply

- 2G :  iwpriv ra0 mac 820ED7A8
ra0      mac:[0x2a0f0]:”0000””0000”

- 5G :  iwpriv rax0 mac 820FD7A8
rax0      mac:[0x2a0f0]:”03e6””0895”

Debug – Check TxBF Counter

value=0
iBF not apply

value=0
eBF not apply

These packets 
are iBF applied

These packets 
are eBF applied
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Note
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• There is no station support 2G HT eBF and please test 5G only

• When testing TGn, TGac, and TGax, please turn off iBF to make sure that BF optimization 
does not take place

• If you want to test eBF only, please turn off the iBF first 

– sed -i ‘s/ITxBfEn=1/ITxBfEn=0/g’ /etc/wireless/mt7986-ax6000.dbdc.b0.dat

– sed -i ‘s/ITxBfEn=1/ITxBfEn=0/g’ /etc/wireless/mt7986-ax6000.dbdc.b1.dat

– ifconfig rax0 down

– ifconfig ra0 down

– ifconfig ra0 up

– ifconfig rax0 up

Note

Medi
aT

ek 
Co

nfi
den

tia
l

For
 jia

ngd
ing

yon
g@

 tw
sz.

com
 Us

e O
nly



MediaTek Proprietary and Confidential

© 2021 MediaTek Inc. All rights reserved. The term “MediaTek” refers to MediaTek Inc. and/or its affiliates.

This document has been prepared solely for informational purposes. The content herein is made available to a restricted number of clients or partners, for internal 
use, pursuant to a license agreement or any other applicable agreement and subject to this notice. THIS DOCUMENT AND ANY ORAL INFORMATION PROVIDED BY 
MEDIATEK IN CONNECTION WITH THIS DOCUMENT (COLLECTIVELY THIS “DOCUMENT”), IF ANY, ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, 
WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE. MEDIATEK DOES NOT WARRANT OR MAKE ANY REPRESENTATIONS OR GUARANTEE REGARDING THE 
USE OR THE RESULT OF THE USE OF THIS DOCUMENT IN TERMS OF CORRECTNESS, ACCURACY, TIMELINESS, RELIABILITY, OR OTHERWISE. MEDIATEK SPECIFICALLY 
DISCLAIMS ALL WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE AND ANY WARRANTIES ARISING OUT OF 
COURSE OF PERFORMANCE, COURSE OF DEALING OR USAGE OF TRADE. This Document must be held in strict confidence and may not be communicated, 
reproduced, distributed or disclosed to any third party or to any other person, or being referred to publicly, in whole or in part at any time except with MediaTek’s
prior written consent, which MediaTek reserves the right to deny for any reason. You agree to indemnify MediaTek for any loss or damages suffered by MediaTek
for your unauthorized use or disclosure of this Document, in whole or in part.  If you are not the intended recipient of this document, please delete and destroy all 
copies immediately.

Medi
aT

ek 
Co

nfi
den

tia
l

For
 jia

ngd
ing

yon
g@

 tw
sz.

com
 Us

e O
nly



C
O

N
FID

EN
TIA

L
C

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

Medi
aT

ek 
Co

nfi
den

tia
l

For
 jia

ngd
ing

yon
g@

 tw
sz.

com
 Us

e O
nly


