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MT7986 Smart Carrier Sensing
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Introduction

1% O

Other Legal wifi AP Physical SCS Adjustment
packetand ACI/CCI  Rx Sensitivity Rx Range

* Improve 2.4G/5G OTA/Noisy Throughput Performance

If there are long range/short range STA 2>
keep good Rx sensitivity

Hardware Physical Rx Sensitivity (Default)

W vediarecd  OFDM sensitivity = -98dBm

CCK sensitivity =-110dBm

If there are only short range STA >
adjust Rx range to ignore legal wifi
packet and ACI/CCI - Increase Tx
opportunities
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IEEE802.11a: OFDM CSCCA spec is -82dBm, EDCCA spec is -62dBm

17.3.10.5 CCA sensitivity

The start of a valid OFDM transmission at a receive level equal to or greater than the mimimum 6 Mbit/s sen-
sitivity shall canse CCA to indicate busy with a probability =90% within 4 ps. If the preamble
portion was nussed, the receiver shall hold the carrier sense (CS) signal busy for any signal 20 dB above the
minimum 6 Mbit/s sensitivity (-62 dBm).

IEEE802.11: define CS function and CCK 2M sensitivity = -80dBm

15.4.8.1 Receiver minimum input level sensitivity

or ratio (FER) shall be less than 8x1072 at an MPDU length of 1024 bytes for an mput level of
—80 dBm megsured at the antenna connector. This FER shall be specified for 2 Mbit's DQPSK modulation.
st for

he mimmum mput level sensitivity shall be conducted with the energy detection threshold set

<80 dBm. Table 91 —Receiver performance requirements
Dutarue iy | NI | Ao e
Thus IEEE defined CCK/OFDM CS sensitivity ' : = |
- CCK 2M: -80dBm = - =
18 77 11
~  OFDM 6M: -82dBm ii - :
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Limitation

* Hidden node close to STA. cc
I

W iFi Packet
nne A
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* Far STA can’t connect to AP during PD blocking enabled.

CC

I
AC A WiFi Packet
| Connected

STA

STA2
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Smart Carrier Sense Mechanism

o
@]
P4
o
O
m
z
|
>
=
o

Mechanism
- PD blocking threshold.
PLD Hit
(payload detection)
SCS Dynamic adjust 32
(CCK/OFDM)PD threshold.
\2
STF LTF SIG
N N

MDRDY

If energy > -62dBm,
EDCCA toggle
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CCA Detection Procedure



MT7986 Smart Carrier Sense

* Alpha Branch MP version only supports SCS on Band0
« MT7986 SCS Characteristics

Entry Condition: Channel congestion, Low TX airtime and traffic Busy

- Only Activated when there’s only 1 active station (with throughput)

Measurement Indicators: Effective throughput
Activated in Channel busy condition (both ACI and CCi Scenario)

Adjust Pd by monitoring effective throughput
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Must Enable Configuration in driver:

SMART_CARRIER_SENSE_SUPPORT

CONFIG_MTK_SCS_FW_OFFLOAD
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Kconfig

SDK
menuconfig

Eg.
Jedi/os/linux/Kconfig.mt_wifi_4 4
Jedi/os/linux/Kconfig.mt_wifi_3 18
Jedi/os/linux/Kconfig.mt_wifi

Eg:
lede/autobuild/mt7621-mt7986-
AX6000/.config



MT7986 CR for PD Threshold

* PD_BLK_TH BandO:
CRaddress ~ [SBMSB  Description
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830A611C 18 cck CR_CCK_PD_SEN_LIMITED Formula : Value + 256
830A6120 24 31 CCK 1R CR_CCK_PD_SEN_LIMITED_1R ex: -70 + 256 = 186 (OxBA)

Formula : Value*2 +512
830884f0 20 28 OFDM CR_BANDO_MIN_PRI_PWR_DBM ex: -70*2 + 512 = 374 (0x174)
83088410 19 19 OFDM enable CR_BANDO_MIN_PRI_PWR_EN

* PD _BLK_TH Bandl:
CRaddress  LSBMSB  Description

831A611C 18 ceK CR_CCK_PD_SEN_LIMITED Formula : Value + 256
831A6120 24 31 CCK 1R CR_CCK_PD_SEN_LIMITED_1R ex: -70 + 256 = 186 (OxBA)

Formula : Value*2 +512
8318840 20 28 OFDM CR_BANDO_MIN_PRI_PWR_DBM ex: -70*%2 + 512 = 374 (0x174)
8318840 19 19 OFDM enable CR_BANDO_MIN_PRI_PWR_EN

* Default Pd Threshold
* Default_ PD Upper Bound =-72dBm
* Default_PD_Lower_Bound =-110dBm

m MediaTek Proprietary and Confidential. © 2021 MediaTek Inc. All rights reserved. 9



SCS Command
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e SCS enable for BandoO :

- iwpriv ra0 set SCSEnable=0/1 (Disable/Enable Default Enable)

« SCS enable for Bandl :
- iwpriv rax0 set SCSEnable=0/1 (Disable/Enable)

» SCS log enable

- iwpriv ra0 set SCSEnable=2 | iwpriv ra0 set fwlog=0:3
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eDump SCS status every 0.5 sec

iwpriv ra0 set fwlog=0:2

Busy/0BSS/MyT/MyR 638113/789457/89010/10845,
fl ush one!
sh one!
/MyT/MyR 607977/
y/0BSS/MyT/MyR 612566/
TputDiff 1s too large
Busy/0BSS/MyT/MyR 604787

714662/154140/18392

ush one!
Busy/0BSS/MyT/MyR
0BSS/MyT/MyR
/MyT /MyR
bdsy/ubs\ MyT/MyR 56/362316/5
CurAvgTput >= IniAvgTput*1l.1l, K
bu),/bbJJ/My!/MyR 388314/336500p
S/MyT/MyR 375488/3204874576290)65952
5/MyT/MyR 373307/395500)863182/562
o large !
MyT/MyR 328679
/MyT/MyR
3usy/0BSS /MyT /MyR
3usy/0BSS/MyT/MyR
Busy/0BSS/MyT/MyR 59

2007617455/6
260/5791
1/5;()443/‘»/5
35978459206/
(3/6/746/00

(‘/
359

352/
7023
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2Rt /(

Rst/ChBusy/actSta 0/1/1,

RsagChBUSYy,/ Ac
Ret/ChBusy/ActSta

RSt/ ChBusy/ActStd

tSta
tSta

Ref/ChBus

Rs t /ChBus ygAc
Rst/ChBusy/Ac tSta
Rst/ChBusy/ActSta
Rst/ChBusy/ActSta ©
Rst/ChBUsYy/ActSta

e tputmonlteyr period!!

Rst/ghBugy/netSta 0/1/1,
t/ChBusy/ActSta 0/1/1,
9, RER/CHBUSy/ACtSta 0/1/

Rs

Rst/ChBusy/ActSta
RstyChBusy/ActSta
sy/ActSta
Rst/ChBusy/ActSta
RSt /ChBusy/ActSta 0/

0/1

PDReset Flag
ChanBusyFlag
ActiveSTA number

0/4/1,
Ol /1)

1/6/1,
0/1/1,

)/1/1,
/1

FDM/CCK 316/146 mT 0,

OFDM/CCK 31
QFDM/CCK 316

IniT O,
InmiT O,
M/CCK IniT O,

ImT 0,
IniT 0O,

OFDM/CCK
OFDM/CCK
OFDM/CCK IniT
OFDM/CCK
OFDM/CC
OFDM/CCK

IniT 1€
IniT 1€
InaT

OFDM/CCK
OFDM/CC

, OFDM/CCK
OFDM/CCK

ImT 0,
InaT O,

IniT O,
OFDM Pd Threshold
CCK Pd Threshold

ImT 0,

CurT
CurT

CurT

CurT

CurT 0,

CurT €

CurT

0,

CurT

Cur

Cur

Cur
Cur

T
T

T
T

LstT o,

LstT
LstT

LstT

LstT ¢

LstT

LstT

CurT

CurT
CurT
Cur
CurT
CurT

0,
0,

T

0,

0,

D1




eDump all SCS Related Variables in Firmware:

- Stepl

- iwpriv ra0 show get_scs_glo_addr

un-l-.'nt [r.i b
lafddr:

- Step 2: Dump data via address (both for Band0 and Band1)

- iwprivra0 show SCSInfo_2

MediaTek Proprietary and Confidential. © 2021 MediaTek Inc

Ir

o lo_adedr

uidEwent ld

E.

Fetch address of FW global data structure

lem & 24

T_GET _GLO_ALDR
ET_GLO._ADDE

reserved

/8 dvoriv raf

Ll
43.584417]
J5%8166)
593 1
5781831 m.mﬂom )
.683168)
688146 ) (H iﬂﬂ(ﬂDM)
3.6 71 o
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I i E4) u2la
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C@xEMIDIDE?) uila
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(B ER “(th fyla
@

u2CurdegTput (3] «

m-mm wim uluvrhu(]d\
1-(BxEBADADFE) uiCurlput]dx(@)

:nmil (BxEBADIDF?) ulCurTput 1dx(1]
8362981 1-(@xEBEDIDFE) ulCurTputldx(2)

s¢iToleranc
d =

3.7517881

(BEBADIDES) wilastTputldx
CBERADIDES) ulLaztTput [4x(]
wEBODIDE?)
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(@EBIDER) folastTputDone 1]
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RERIDIDEE) u2Curfwglput
COwEBRDIDEE) u2CurdugTyut (8] =
BxEBADIDFY) u2CurdvgTput(1] =
(@xEBBDIDF2) u2Curdvglput(2]
BADIDF4) ulO:r-wax-nllJl .
(BxERAD3DFE) wiCurTput]
(BxEBBDIDFS) uiCurTputldx(8) =
(BxEBADIDF?) ulCurTputldx(1] =
(@xEBADIDPS) ulCurTputldx(2] =
xEBAOIDFY) uiCurTputldx(3] =
(@xEBADIDFA) wilputPeriodScaleBit
BADIDPR) ullputPeriodScaleBit(B] =

coss sooe
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