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WLAN Sensing : Standardization Activities in IEEE802.11bf

.1 U &

Z M T IEEES02.11 ™™ #E il WLAN (Wireless
Local Area Network) 1%, WHE 2B W TEE % &K
b &1 % 720 o HM %, MAC (Medium Access
Control) " iz BV C iRl * 1) 71 & &,
WEZ BRI S A 7200HMc LY, WMEHEE L
THERELZRTT.

& T, FHHEOBAME PSS L, IEEES02.11mc
TITWERKE TH 5 FTM (Fine Timing Measure-
ment) 75E A E7z. FTM 1%, AP (Access Point) M#
LR OBEM OMEEIC O \WT, WLAN 7 L — A5k
HI LEEMTHAS RTT (Round Trip Time) 1230w
ZMETHL, FTM 2FIH L 72=m B EEMAL & L <,
IEEES802.11az DM EE#EAL SN HFETH SH. WLAN &~
Ty 7L EHIBERETH A%, FTM & #2720, FHllx %
WBWCTNA AL ATH S I LD THD. K11
FTM & WLAN > v 7 DiEWVERT. FTM OfliE
WX LT, WLAN 2> 3 Y Zi3%2ET v 7 FHo~
TS 2R H N DT R AL B E 2 & 2 AT
ILDTHAb.

2. |[EEE802.11bf D1 — X — X

IEEER02.11bf T, W—2 vt v, V2 AFx
A, RESE 3DEYay, h—kriryrOa—
A —APMEINTWE Y, BEFEO WLAN HLig 0 JE
WHGH CTd 5 7 GHz ik & 60 GHz 5 Tl&, HisiEo
B X B RRES R R B, B, TROBEICX
LY 2 AF vighlRe 3D ¥ 3 vt 60 GHz 1 D & D3%f
e 5.
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WLAN & > ¥ v 7@l L Tid, Origin Wireless
@ Hex Home 7% % ®. Hex Home D1 — A7 — A3,
F—btFa)71%, GBEESLTHRORLTF) TH 2.
FNHEEFTClE, ENOWEDOEEZE) 2T 5720
2, WLAN Yo Y Z7ORBEZBE L Twa 9. b,
Wi o B 822 s EEliA% ] (Euro NCAP) THIN®
SHRE X F ) By A7 4 0OER% 2023 £ 5 AT
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IEEE Institute of Electrical and Electronics Engineers.
KENZ B 5 BEE T HHROE O FEMU e IR, Aok
R,

IEEES802 IEEE 28T, #NEEHO LAN (Local
Area Network) =°#6H H %15 #d © MAN (Metropolitan
Area Network) OEHERRZIN S ZEETH Y, 1980 4F 2
IR SN2 & h 5 802 & A4fFiT i/,

IEEE802.11 IEEES02 ZZH & T 11 HFHICF%R W L 72
WLAN OBEHEALZATH) T—F > 77—,

MAC Medium Access Control. OSI (Open Systems
Interconnection) ZET NV THESNT—F ) Y 7 ED
ZOORIED D L TORE.

AP Access Point. WLAN O #i#%.

MIMO  Multi Input Multi Output. BEEHDEZET » 7
F &R L 72w .

OFDM Orthogonal Frequency Division Multiplexing.
BRI IEAE5 2 FIH L CRESE LUy %d 54
W

Trigger-based (TB) sensing
Lk o7,

Non-TB sensing
N

STA  Station. WLAN OFHTH Y A~— 7% > 7%
bl

TF Trigger Frame. AP 7% STA 75 @12 % #Hl4# 5
L7200 T L — A,

&

Trigger 7 L — 4 % FIH

Trigger 7LV —2 %2 FH L RwE

S S HEEDN~—Y  WLAN &~ 3 v 7——IEEES802.11bf (R4l E)[A]

3. WLAN &> > > 7 DERFRIE

IEEE802.11n VI WLAN <Tix, MIMO (Multi In-
put Multi Output) " -0OFDM (Orthogonal Frequency
Division Multiplexing) " {z % 25 H & 1L T\ 5.
OFDM &, HFIIEIC)IS U@ o 7% v ) v TR
END. K2R T L9, AEH1IHz & 2Hz D
DOV TF X)X EFHL CEBENLEFTRERE SN
el ARET D, BEEWMICL ) ZERICEETLETORE
EREEZIG UC, ZERICBI 2 N & BIEE O AL
WA T LN RS L. BB, R
JB L7 AR PR SNL. ZOREBA NS
MViE, RIVFXAEHROIREE % 2§ F v 4 )V IRFETE
(CSI: Channel State Information) T&® 4. fl i, %
ZART v T T B OZEMIC ADETE L T2 SR
ARG MIVOEAD R, ADPRAT S EEBERANRS
NMVIZEALAE L B 2 & T, NOFERIBNTE 5.

FiZ, MIMO i, BEO%RZET v 7 F TS
b, BET VT FRENEN L RKOYETH A SISO
(Single Input Single Output) 2T, EET V57 F
W ORI 2 5720, #lziL, 2x2MIMO T,
Rk %0 SISO D 4 f51272 5. MIMO #HHwa Z &
T, ZHIADEDOTVF S AMEHFEI SO R, LY
Y HREN BT .
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4. |EEE802.11bf DHE

2 E To IEEES802.11 ##L WLAN Ti, T —HH»
TN r—aryEfHELT, kryy ZEREY S
LIENTERY., 2y 707 T)r—arhrs
YUy TRIEOERR Y Y v TIEROBEE T AT
D DOREBEN I /LB E 7 B 72012, 20194FE 7 H2 5
TEHEALIZ AT 72 B ER ASBAAR S L7z, 2020 4F 9 H A5 1
AR % 52§ 5 Task Group bf (WLAN Sensing)
&L THEI BRI S 1, B LI 2024 S 9 H O
ETH 5.

XF R JE P, 1GHz 5 7.125GHz, 45GHz #8 T
HY, PEAFo WLAN & CHIH &1L 5 7 GHz wii & ©
i WLAN & > > ¥ ZFIHIZ & b CSI 258l 52 & 1,
60 GHz 77 Tl DMG (Directional Multi Gigabit) + > ¥
YIFMRICEY, FhoAa, s, R Ny 7705
BB A A=, ML RYOEE, 0, WAk e
INSOHMEDSHESNL WO,

7 GHz w5 A& Clid, IEEE802.11ac VIEEIZBWT ¥ —
AT =3IV T DO CSLO—EFEFIH L TWw5bH7s,
CSI # HUiS§ 5 720 OFERED 22 . HIZ, 60 GHz 1 C
1Z, IEEES02.11ay Annex AB IZBWT L — ¥ #fE% 9
¥ 2720088 H Y, EERKL ZERIH—OKE
THLEI AT T Ay 2y T ORIZKTIRL TW
A, 312”7 & 912, IEEES02.11bf Tl&, H#EHE -
ZREEPELDNA A T4 v v TR, 1HD
REWREBERBROSZERPORLNTF AT T4y 72
DUTINIHIST A I LT, ik L — S OE A HE
2% 5%, AT, WLAN Y Y > 7 FIEHICED S
DI OWTIRTT 5.

7B, IEEEQ02.11bf Tix, ¥ ¥ v 7ZHlER L+ 15
5FETCOHMBKENHITHY, oy v FllESR%E
FMELEZT ) r—aryidfiozra—74Th
5 (4).
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1 |EEE802.11bf THE & h 3z DRE]

WLAN t > ¥ Y ZFFIEERBL, £
v e R UGS % R

Sensing Initiator

Sensing Responder | Sensing Initiator 23Fi4f L 72 WLAN + ~
Y T FIRCSINT b %R

Sensing Transmitter | WLAN & > ¥ > ZFIHIZB VT, #lEH
7L — L xR BT DI

Sensing Transmitter 25218 L 7215 7
L — A% 257 5 1.

Sensing Receiver

5. WLAN &> > J¥F|@E

IEEE 802.11bf TIE, #1IIRT L 912, HERO%EE
wEFR LTS, MIEHFEE LT, IEEES02.11ax TH
E S N7z Trigger 7 L — & % FJH$ % Trigger-based
(TB) sensing ™ measurement instance & Trigger 7
L — 24 %FH L%\ Non-TB sensing " measurement
instance * HE L TWwWA. T 5iE, Sensing Initiator
7%, AP F 7213 STA (Station : %K) W &8 5 Iz

LY, EHTZMESENREDL .

5.1 TB sensing measurement instance

TB sensing measurement instance (X, AP 7% Sensing
Initiator, STA 77 Sensing Responder & 72 % ¥+ 1) (2
#WH &M 5. TB sensing measurement instance (214,
PUDD T 2. — A 5.

@ Polling phase T, STA (ZxF L T TB sensing
measurement instance ~OB MO H % F = v 7
T 572012, AP A¥STA |2 Sensing Polling Trigger
TV —ALxEkfETAH. BITREZR STA I, Sens-
ing Polling Trigger 7 L' — A2 L TInET 5.

(2 NDPA (NDP Announcement) sounding phase C
1%, E4(a) 27”9 X9 12 AP %% Sensing Transmit-
ter, STA 7° Sensing Receiver D3 & TH ), AP
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AP Sensing Transmitter

Sensing Responder
Sensing Receiver

(a) NDPA sounding phase

- Sensing Initiator
AP Sensing Receiver

Sensing Sounding
Trigger 7L — A

HIE

Sensing Responder

Sensing Transmitter

(b) TF sounding phase

4 TB sensing measurement instance

————

ASHIER 7 L — 2 (NDP:Null Data Packet) % 3%
L, STAIZBWTCSI Zilll5ET 5.

® TF (Trigger Frame) ""* sounding phase T IZ,
4(b) 127”83 & 912, STA 2% Sensing Transmit-
ter, AP 77 Sensing Receiver D¥&TdH 5. AP »°
STAIWCHISERM 7L — 2 D%EEEZRD B 2012,
Sensing Sounding Trigger 7 L — A% %#ET A, £
D, STADMER 7L —a%%EL, APICB
WT CSI 2 MET 5.

@) Reporting phase T I, 4@ IR T LI
STA 7° Sensing Receiver & 72 1) CSI#Hl%E %= § 5
NDPA sounding phase ®¥5& 128 H &, STA 7
5 AP I CSITHlERE R EZ L AR - P 7L —L4T
TA—=F N 735,

NDPA sounding phase (23T CSI #l%£#, Report-
ing phase I2BWT, FHAICHE SN/ CSIZH O L X
WEIZ X ), CSTMIGERRD 7 4 — FNy 7 OF % R
® % Threshold-based reporting phase 754 7> 3 T
HWESN TV A, 502/R"F L9112, OFDMA 12X D
Bt STA CTillia 8 L T CSIMERKRE 74— F
Ny 7 T4, 1TAEDSTARSLDT 4 — KNy 7 X
DRI Z 25 5. Blz1E, X5 @ Room CIZ ADERA
M1, STA 2 I2BWTHANIIEE SN/ CSIEFO
LEWELLIZZR o728 54, STA 11X L &V R
D7z, CSIMEMRERE 74— 2Ny 74512, STA 2
DHEPHHEEBELTTI 4 — NNy 7552 LT,
T A= RNy 7R & AT 5 ©.

| Wkie=4 —
oom
Sensing Initiator
Sensing Transmitter
STA 2 \A
/
HE LA—h
STA 1 TL—A TL—2A
]
Basic reporting phase | Séensipg Rlsspopder
o I ensing Receiver
A R I STA 1 STA 2
|
1 Room B Room C
|
| CSIZ &) : CSIZ ) :
e L&A LEWMIELL L

STA2 wEkl A
(T Bz 1%, Room CIZ ADIR ARBTG5 E,
L STA 2|23 5 CSIZEB AL EVMELL EIZ725L,

Threshold-based reporting phase STA 20 CSIIE R RET A=K/ 30 7§75

5 Threshold-based reporting phase
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(a) STA: Sensing Transmitter

_ WEATL—A
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Sensing Initiator
Sensing Receiver
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Sensing Transmitter

(b) STA: Sensing Receiver

6 Non-TB sensing measurement instance

5.2 Non-TB sensing measurement instance

Non-TB sensing measurement instance (&, STA 2%
Sensing Initiator, AP 7% Sensing Responder & 72 % 3 -
UAIZHEAE NS, M6(a)l2R_T & 912 STA 2 Sens-
ing Transmitter ® & &%, AP %% Sensing Receiver &
Zh728, AP 25 CSTHIER RN 7 4 — FNv 7 S
5. —H, 6(b) I27/R$ & 9 12 AP 7% Sensing Trans-
mitter, STA 7% Sensing Receiver ® & %1%, AP 225D
WEH 7 L — 212k ) STAIZEBWTCSI28llE S
5.

6. SBP (sensing by proxy) FIE&

STA 7° Sensing Initiator ® & & %, AP 7% Sensing
Responder (27 V), Non-TB sensing measurement in-
stance |2 & 1) CSI ZHIET 5720, H7(@IZRd L9
(7 QR R OB R A e - S INR ) By OB 2

Room A
s

?ﬁurfJﬂHm/lA
—

LR—h 7L+ A

STA'1 D

D STA 2

Room B Room C

STA 3

Room D

STA 3: Sensing Initiator, Sensing Transmitter
AP: Sensing Responder, Sensing Receiver

Non-TB sensing measurement instance (235 CSIENL, Fe VT D7 Thsd.

(a) WLAN &7 FE

Room A SBP Request
T — A
4— —
AP —_—
ar SBP Response
ZL2 STA
STA 1 D D STA 2
Room B Room C Room D

Room A .
B ———
—_—
SBP Reporf
TL— A
4 STA 3
HIE A
TL—2A
STA 1 D D STA 2
Room B Room C Room D

STA 3: SBP Initiator
AP: SBP Responder

AP: Sensing Initiator, Sensing Receiver
STA 1-3: Sensing Responder, Sensing Transmitter

SBP Initiator (STA 3) IZ, SBP Responder (AP) |Z Sensing Initiator &L COE{EZ B K35,

TB sensing measurement instance (ZJ25 CSIHE LY, JNWTU T DL 20 7 BRI/,
SBP Responder %, SBP Initiator | ZJll i el 74— R 307475,

(b) SBP FIE
7 WLAN > > JFIEE SBP FIEDE W

T

L
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YU RIS A 72012, SBP FIEZFH 5 @,

7() 2BV, STA 3 %Y SPB Initiator, AP 7% SBP
Responder & 72 1), AP 2%} L C Sensing Initiator & L
TOFERER S 4. AP 7' Sensing Initiator & 72 1),
TB sensing measurement instance {2 X ) CSI % #l%E 3
HIET, KT TOXy Yy IO R A, KT
(b) Tli%, AP % Sensing Receiver, STA 1~3 % Sens-
ing Transmitter & L T\ 5725, AP & STA 1~3 O%E
38T Ly, CSIMlERH:1%, SBP Responder T& 5
AP 75 SPB Initiator Té 5 STA 327 4 — KN 7
b,

7. © )

WLAN t > ¥ v 7 OREND LIPS, v
FOREMBERE, v 7ERE L TCSI ST S
7o O BARM 7 FNEIC D W OIS L 72, IEEE802.11bf
RGP ERT LI LT, 7 A TR
FIZED LIty v KRR E LT, WLAN 286
HAaEnsZerfisEsns.
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X R
WiFi-Sensing-Use-Cases, IEEE 802.11-20/1712r2.
Hex Home.
https://myhex.jp/
AL R
https://solution.murata.com/ja-jp/technology/child-presence-detection
802.11 SENS SG Proposed PAR, 1IEEE 802.11-19/2103r11.
Imaging_Radar_data_report, IEEE 802.11-21/1801r2.
WLAN Sensing Functionality Indicator, IEEE 802.11-22/0036r3.
Specification Framework for TGbf, IEEE 802.11-21/0504r10.
Threshold based sensing measurement, IEEE 802.11-21/0351r5.
Enhancing Client-based Sensing : Sensing by Proxy, IEEE 802.11-21/
1692r4.
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