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AT & Eof, A A = 5 glo] (541/521) STA, Al1 STA, A2 STA,
STAL, STA2, AP, A1 AP, A2 AP, AP1, AP2, (%:21/4>41) Terminal, (%:41/5=41)
device, (5-21/5741) apparatus, Y E ) I 50 & FAIH A5 & 19 STA(110,
12002 o1& = Qv ol & 501, ol5t 9] deloll A theFgt STAO A& (ol &
9], PPPDU)E $5A151E 52F2 & 19 EUAIR (113, 123)o A =3 5] =
A g vk e oste] Aol A theFgt STAC] &4l A& A7
S ANTE el ARl ol g A2t ArkE FalEhE T2 =19
ERZAAALL, R2DAA T8 = A 7 At o & 5o, AN ANEE
AU 72 A EE 8l Aol Hol el A} AAbE F8llahi= 29
A=, 1) PPDU Weoll 335 = A B = (SIG, STF, LTF, Data) 2 =.2] H| E
AR E ARG ST/ 2/ 7Y 8= F 2 2) PPDU Wol] 35 =
Q¥ H=(SIG, STF, LTF, Data) 2 =5 98] AF-&% = A|F A o]} 34
A& B, B A A AY) & AH/7A/E 5= B2 3) PPDU Wl
¥ 35 = B = (SIG, STF, LTF, Data) 2=5 98] AL &%= EA 3
N A 2(o| & Eof, 9}d 3 A9 2, STF/LTFE Al @ 2=, SIGo]] 3§45 = ol ~E
A2 T8 AA/TAE 53 52, 4) STA 3] 485 = Ag Ao 52}
2/iE= ] AlolH %2 5) ACK Al 3 o] AA/E S/ A /AA e 1 /912
ol FHH F2F2 E3E 4= Q) i3 o] dF2] U H|ol| A thEt STA]
T ANz AR5 E 2/ EYE S Al A8k TRk
AH (AN E Eof, /B A /A ol Euy/aebu E/ohe] ol #HE ARy =
19] W 2.2](112, 122)°ll A< 5= Tt

et i 19] B (a)9] AX/STAE = 12 53 (b)¢} go] Wad
AT o]t & 19 5w (b)) 7122, B- A4 2] STA(110, 120)2 A &},

o & 0], = 19 ¥ =W (b)ol] ZAIH EAAIH (113, 123)= &3 = 12
T2 (@of] EAIE EWAIH O} 53 V] 5E& AT 7 T ol & 0], =
19] F X2 (byoll =X H Z2 A7 F (114, 124)2 Z 2 A A (111, 121) &
W22 (112, 122)5 £33 5= 9ot & 19 52 (b)ol] =AE ZR2 A A(111,
121) 2 W 22 (112, 122)F A<k 5 19] 359 (a)o) Z=A E 2 A A (111,
121) R W2 (112, 122)9F sLde 7 s& 732 + A

o] sto| A A ¥ =, o]F @i (mobile terminal), 541 7| 7] (wireless device), 41
%41 -5 (Wireless Transmit/Receive Unit; WTRU), AF-8-A} 1] (User
Equipment; UE), ©]-& = (Mobile Station; MS), ©]-5 7} ) A} - (Mobile Subscriber
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[88]

[89]

[90]

[91]

Unit), -5 A (user), 7 # STA, U/ E$ =, 7] A = (Base Station), Node-B, AP(Access
Point), 2] 9] B, e}-5-E, dd| o], 74l FX], F41 X, 5221 STA, 541 STA, 541
Device, %21 Device, 55421 Apparatus, 2/5+= 54l Apparatusi=, &= 12] 5 H
(@)/(b)oll =AIH STA(110, 120y 2] at A, & 19] 2 (b)ol] EA1H
A F (114, 124)& v 3 5= ) =, B PAA Y 7|4 5L, 19
5 (a)(b)ell A1 H STA(L10, 12000 =31 E =5 J 31, 5 12 F 51 (b)ol
A Z2A (114, 1207 3 E 5 QT o & £, 541 STA7}
A A5 FA8=7e4d 54L&, 5 19 F 29 (a)/(b)oll =A1H
EZZAAA1L, 12D A A Alo] A a7 5 19 HE5W @)ib)oll A #
EWAIB(113,123)S &3l S5 = V&4 S 0= ol 4 ) i, £
STAZL Alo] A2 & FAlshe 7IEA 548, 2 19 751 ()l =A€
Z2AA F (114, 124)001 4 ERAIH (113, 123)2 A€ Ao A7t A ¥ =
7l 5EX 0= olsfd 4= qlt

& &, 74l STAZ} Ao AT & FAlehE 7] 4]
(@0 =AIE EWAIH (113, 123)°] o] &l Alo] A a7t =45 =
ol E 4= Yt} 1=, 5241 STAVF Ao} A3 & S8t 7|4
R (o] EA1E EWAIE](113, 123)0] FA1H A of
(@°ll =AE 22 A A (111, 121)0] 23 55 = 7]« 4]
ALH Ei=, A STAZF Al A5 FA5E 74 54 &
(b)oll =AIE EFWMAIB (113, 123)0]] 5A1H Ao] AT 7F 5 12 5 (b)ol]
SAIE ZEAY FH (114, 124)00] 3 54 = V=4 EH SR olafd = 9

19 W b)S FEsHE, W2 (112, 122) Well AX E 9o (115,
1257} £3E 5= gtk AZE 9 o] (115, 125)F Z2A A (111, 121D 9]
&2h& Alo] 8hi= instruction©] E3HE = Qlrh. A E Qo] 51E(115, 125)%=
thekgt 2 ey Ao = xEE S T

1o EAIE TR AL, 121) B Z2 A4 H(114, 124)
ASIC(application-specific integrated circuit), TF& | Al, +=¢] &2 Z/E= dlo| g
e AR E E3HS = Ut} 3 2 A A = AP(application processor)d = A T}
o E B0, 1 1o A E ZEAA (111, 121) 3= Z2AA (114, 124)S
DSP(digital signal processor), CPU(central processing unit), GPU(graphics processing
unit), % 5 (Modem; modulator and demodulator) &= % o] & 3}}& E 88 4= Q)
o E B0, 1 1o A E ZEAA (111, 121) 3= Z2AA (114, 124)S
Qualcomm®©]| 2] 3l Az ¥ SNAPDRAGONTM A| 2] & 3Z 2 A 4], Samsung®<l|
ol &l A Z¥ EXYNOSTM A 2] 2 S Z A A, Apple®el] ol Al =H A Alg]=
SE 2 A A, MediaTek®9l] ¢ af Al ¥ HELIOTM A 2] 2= S & A 4, INTEL®°]
23] A Z¥ ATOMTM A 8] 2 2 M| A 3= o] & 7 A (enhance)dh SE 2 A A L

A
T At

B A A | A A3 3= non-AP STAR FE| AP STAC 2 9] S41& ¢ ¢
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[101]
[102]

[103]
[104]

[105]

[106]

>

k2] (coordinated CSI, active rader)T’Jr A& S A7) 7} AN A of) Fho] B)A]
U=, S, A A A o) ZolshiE A 21771 §13= W2 (un-coordinated CSI,
passive radar) & 2 T}A] L5 T}
5 62 CSIZIRE A9 Al & o] &3 A 5915 et
L6 CSI7IRE T80 Al & Al S &8 31 o=, CSIE o] 8351
=2 ZH(Angle of Arrival) @ =2 A| {H(Time of Arrival)S 1-3Fal o] & A W& 31
Hetstd A S99 ARE 72 5 AT
L 78 FAAH AN AR E A g Aol o
% 72 W ] E8h2, Zyng, USRPE o] &-3Fo] -4 411*01 A E T
Ao = | E] ZrF o) A IEEE 802.11ax 4 ¢l
SDR(Software Defined Radio)& ©|-83}o] RF /\Jig Al gk, A g
4135 USRP SDRE 213131 v E 5] Ful 2ol 4] Al A x 2] & =8 gl
A

[“Z
1[11
o
2,
ol
=

o 71 A 170 9] #2 A A (reference channel, A7 21 7| 253 2% 4241 71538k

Ay 1711 9] ZHA] A (surveillance channel, & A o] HEALE] o 5=
Ae)e 7HA AT F A A AAE o] &5t
o]
A

(o) 2~ O =L E [e] o A~
FE5dE TEE AT ARY EASE IS

AL gﬁ}xﬂ@ ANzel F7] 7%, CsL e B ol 8
EUNEUE-E 7]%, CSI AA S Q3 2= 7| & o] 53 A =471 €
Z1o 7 ottt} ol elell & A A A 7=, AAE AN 7] &, AN Hol 2

IEEE 802.11bf A & A& A A AyA Y E5HA EAlst= FAANEE
ol &8l UF 9 glolt 7l&oltt. ol e ¥i= thiF 4 2l IEEE 802.11bf o] &
A & el Aoz A A, T2 A2, 7], 3D ¥l A, 2= U A
ALl gh A o] gg= ¢ vk FE Aol A ARgstr] wloll thA R 5
Hel= 10~207H ool A A= Ao 2vHE WA e

=
o

=z}
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[3£2]

Name details Max (Key Range |Max angular

range |Performanc |Accura |Velocity |Accura
(m) |e Indicator |cy (m) |(m/s)/Velo |cy
city (deg)
Accuracy

Room Sensing presence 15  |Numberof [0.5-2 |2/0.1
detection, Persons in
counting the Room
number of
people in the
room

Smart meeting presence 10 |Location of [0.5-2 {1/0.1-0.3

room detection, persons in
counting the room
number of
people in the
room,
localization of
active people

Motion detection |Detection of 10

in a room motion of in a
room (of
Human)

Home security Detection of 10 |Detection [0.5-2 |3/0.1-0.3 |mediu
presence of of a person m
intruders in a in a room
home

Audio with user | Tracking 6 Localizatio (0.2 0.5/0.05 3

tracking persons in a n of persons
room and to within
pointing the 0.2m
sound of an
audio system at
those people

Store Sensing Counting 20  |Number 0.5-2 |1/0.1-0.3 |3
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number of and location
people in a of persons
store, their in store
location, speed
of movement.
Accuracy less
important
Home Appliance |Tracking 10 |Gesture <1
Control person and Detection
motion/ gesture
detection
Gesture Identification [0.5 |Gesture 7 3
recognition - short |of a gesture Detection
range (finger from a set of
movement) gestures - range
<0.5m
Gesture Indentification |2 Gesture
recognition - of a gesture Detection
medium range from a set of
(hand movement) |gestures - range
>0.5m
Gesture Indentification |7 Gesture 0.2 2/0.1 5
recognition - large |of a gesture Detection
range (full body |from a set of
movement) gestures - range
>2m
Aliveliness Determination |1 Aliveliness [0.05
detection whether a close Detection
by object is
alive or not
Face/Body Selection of the |1 Identity 0.02
Recognition identity of a detection
person from a
set of known
persons
Proximity Detection of 0.5 |Object 0.02-2 |1.5/0.2 none




13

WO 2022/055182 PCT/KR2021/011926
Detection object in close Detection
proximity of
device
Home Appliance |Gesture 3 Gesture <1 3/0.1
Control Detection Detection
health care - Fall |Fall detection - 10 0.2 3/0.1
detection abnormal
position
detection
Health case - measurements |5 Breating 0.5 2/0.1
remote of breathing rate
diagnostics rate, heart rate accuracy/Pu
etc. Ise
Accuracy
Surveillance/Monit | Tracking 10 |Detection [0.2-2 |3/0.1
oring of elder person and and
people and/or presence localization
children detection of person
Sneeze sensing Detecting and |10  [Detection [0.2-0.5 (20/0.1
localizing the and
target human localization
and sneeze of person
droplet volume and sneeze
droplet
volume
3d vision buildinga3d |[l10 |accuracy of [0.01 5/0.1
picture of an 3d map
environment , (range,
using multiple angle)
STA
In car sensing - detection of 5 Presence of (0.1 1/0.1
detection humans in car Human in
car
In car sensing Driver 3 Fast 0.01 1/0.1
sleepiness detection of
detection/detect driver
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[108]
[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

ion aid sleepiness

T 82 B g AlA ] F4l AR H/EE G A 9

19] F-X2W (a)/(b)e] 7+ A A/STALS & 83} 7o)

EAAIB(830)+= &= 19 EMAIH(113,123)9} L& =+ ATt

E WA (830)= A1 7] (receiver) ' A1 7] (transmitter) & X3S 4= At}
T 8o TRAAMBL0)E = 19 ZTRAA (111, 123 FL & = U}t =, =

82| Z 2 M| A(810)+= &= 19 ZEZAA F (114, 124)3} 5L &
%89 Wl 2] (820) % = 19 WX (112, 122)¢} Tt 4= T

H] 2.2 (820)+= = 19| WK 2)(112, 122)9h+= Aol 3F ko] o v g <=

rﬂ
1
&,
fu
i
o
29
o

tt H

L8 Fxekd, AE weg] EEERIDS ZEAXA(810) R/EE

E NN 830)°] thet A5 -& del ek vl e 2)(812)= Y ] ZEE11)
AH & FFeh gaFaol813)= T2 A B10)l <& HelH 25
St 719 =(814)+= LR A A (810)0l] o &l AL-gE o5& 2l 6}@

J = (814)+= H =& 8| 0](813) Aell HATE 4 AT} SIM 7H=(815)+= 73}
2 AFEE E2 Ff A3} Ao A 7FIALE A s /1 F 8= Hloﬂ
A}-8-%¥] = IMSI(international mobile subscriber identity) 2 12} I ¥ 7| &

SHA Al A dstr] ko] AbgE = A B2 4

%8s Fxehd, /\-474(840)t LR A 810yl ol M2 H A A
ek 5= Ak mhol (841)1= Z 2 A (810)el ol AH&E A ¥
X

11SENS+ 60GHz Wi-Fi Al & & ©o]-&3}o] STA &2 Algo] &2 ¢J o}
A 227 & sensingd}7] ¢l 3+ 60GHz wi-fi 7] <1 802.11ad H 802.11ay o] 2 &
FAl ihH ol 1y E a1 9l B WA A ol A = 88 4] Q1 Wi-Fi sensing =
Aste], APS} STA =2 STA9} STA (o] AHd 48 &t7] 918 A4 7HA
A% AN Zalel, @ A AEE P il A A =ele), A%
A, 2 AN ANSE 5521 8 sensing sequence®l] T 8| 4] A QFSHTE
SMW A E = STAS &= 1 B/EE & 89 A 5= otk tiulo] 223= AP
"+ non-AP STAY <= 2}

WLAN (Wireless Local Area Network)% H|HE] )& o] g3le] A Eﬂ o] g
A4S Zx o 2 12 ¥ ¢t} [EEE 802.11 MAC/PHY 7| JA WLAN(oﬂ ,
Wi-Fi) = @A 719 B& 3ol AfE o] & A thE A< 7ol ¥ E}.

WLAN(e & £, Wi-Fi)i= Hlo]E] A5 A%S Hﬁkﬂ ﬁﬁ]ﬂ?ﬁﬂ&, 2
tlo|E] A4 o]e]e] &5 1 2lo] 34y a1 gjt},

FAlto 2 X E AdE o ? 1¢hol] A s = WLAN(A S E0], Wi-Fi) Al & 3=
% g Abol o] A4 Aol te A8 E F 5 Uk WLAN
A17d (Sensing)> WLAN 2 3 & éﬂ 5% AE A 4 i ARE
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[119]

[120]

[121]

[122]

[123]
[124]

[125]
[126]
[127]

[128]

[129]

=

Aelsto] vheket =9 Ao g 1A AR E A= vsme itk

o & E0o1, 914 H B = &2 212 (Gesture recognition), =1 9] Y 7-X](fall
detection by elder people), 3 ¢ 7 A](intrusion detection), $17+2] ==
7+ A] (human motion detection), 717 2.1 ¥ ¥ (health monitoring), | ¢+& = =2 ¢
7+ 4] (pet movement detection) 5 2] 7] &2 3 55 = AR E X33 =

ANA ARE F8f] 72 Q Au]27F AlgE 5= 913l WLAN A7 2
Ao A th kg e & 3-8 5o o] &2 5 AUtk WLAN Sensing®] A& =5
Fol7] 918k v o & &} o] 2] WLAN Sensing 715 ¢] 9= 71715 9] WLAN
Sensingol] o]-&4 4= At} F52] 7] 7] & o] &% WLAN sensing< &F1}2]
171, S o &5k W tiH], A S0 e s AR E
o] & = o], B} 43t Sensing?] JHE D& T 3

WLAN(e| & &°], Wi-Fi) & %~ Channel Aggregation, Channel Bonding &
ol-gsto] Fh el A o] Folx|ar v}, Hgh, Hrh gH F ol o o A ¢] WLAN
&0l =oAL it

Z < WLAN 2 & & o] 8319 sensinge =3 3= WLAN devicel] ol g+ 4] o]
rolA] L 9] 2 1], IEEE 802.119 4= Study Group-2 A1 3Fo] +=2] Fof At}
WLAN sensing-2 T} gk A ubg] @& 233 4= 9l

= 9% WLAN sensing2| & & & YEldT)

%= 95 F2x3H4, sensing® targeto] J~7<H 5Fal o] & sensingdhi= STAE | &A1

T Ut d & E0f, APS} STAC| AW & & = Ut} Targeto] AP} STA

Atolell &A1 5= Ut} o & &0, AP7} STAC A A ANZE Afe 4= 3,
STA-Z 7471 4173 N:cm 3 = AT E AP Al AE S 5= Tt =, AP7L
sensing target=- 28 35}7] 98l signal & A 5331 STAS target & 2B 4 3F-S
W& sipnalS A8l 48 4= At} STAS 545 A& APl Al A$35haL,
AP= 54 H A3E V9O 7 targetS A EE 5= 9l

7] 84 © 2 WLAN sensing& ¢ 8l 4 & &= 103} &2 D} AE AR 5 AUt

= 102 WLAN sensing?| Aa}& YEH oA Lot

1) Setup Phase (Capability Advertisement & Negotlatlon) Sensing 7} ¥+ ¥
capability S 1l 3H(exchange)3}™, associatione Wi= W7, o] A & F3
STAE-Z sensing©| 7}5gHA] o] H-¢} 2] A g} sensing capability% 7FA AL A=A
IHd3he] associatione -3 & ZF 1t} %371 Setup Phasei= Discovery &
Association Phase®} 31 % "8 = 4= 9l

2) Negotiation Phase ( EJJ_O}E} A, Grouping= 3Z3He 4 2 &): Sensing 7}
#AE 72} STA] role} sensing| AF-8-2 parameter=©l o 3l negotiation-&-
T8 8t} o] negotiation¥ role?} parameterE ©|-83}¢] ©] negotiated
role/parameter= ©] tear-down¥ ] 7] Aol o] 2] sensing session®l| 4] AF-8-2 4= Q1 T},
7] Negotiation Phase+= Setup Phase = " § 2 % ¢l T},

3) Sensing Phase (sensing session “& ¢t Measurement % Feedback/Reporting-&-

Z

=
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[130]
[131]
[132]
[133]
[134]
[135]

[136]

[137]

[138]

[139]

[140]

[141]
[142]

[143]
[144]
[145]

T3 target-S 21231 7] 918l sensing signale A 53}l target& 71 %! signal &
FAletal 45k GAE ¢fn] g, o] @A 9 gk Kol E(cycle)S sensing
session . & o]t 4= Q1)

4) Tear down: negotiated role ¥} parameters resetdlal, TFA| sensing session-S-
A1 2Fat7] 9] 8l A= negotiation T3 -& A & 5= Sl

B T A| A o] A Sensing STA2] role-> T3 o] A 2]t

- A7 7l Al ZH(Sensing initiator): WLAN sensing session= 7l A| 6} STA

- A7 & AH(Sensing responder): Al 7| A] AL =2 H-E] 7| Al El WLAN sensing
session®l] Fo]8}= STA

- A% & 21k (Sensing transmitter): Al
measurements)S 9 3 A8 ¥ = PPDUE

/‘]N T2 (Sensing receiver): A7 &2 el
A 54& F3ek= STA

- g A| A ol] A = Negotiation phase 2} sensing phase©l] =7 -& 951, negotiation
phase©ll "}2} sensing phase®l] 4] 2] &2}o] @etd 4= Q)

v gl A o] A (= ol F)2 WA E = 9o, STAS AP STA H+=
non-AP STAS X353t 4= Qlt}. HE3) Sensing©] 71§ STA-S SENS STAZ

S iiasy

Negotiation phaset= 71 2] BA(Block Acknowledgment) agreement & 9| §F
ADDBA request/response frame ¥} 7+ o] A 2-& negotiation frame-& 4 2| 5}
exchangeE 5-3f o] Fo1 4 4= 3}

B A A Oﬂ 7\1 + negotiation-S- ]3}3}% STA©] A %3} frameS- SENS request
frame, ©| ol 3] & &8} STA®] A %-3F:= frame= SENS response frame©| 2}
A gk}, 3, SENS Request frame-s 71 %5 8F= SENS STA-S- SENS RQSTA,
SENS Response frame-S 7 $%-3}= SENS STA2 SENS RPSTA®] 2} X| & gt}

SENS Request frame-> RTS/CTS %} - control frame %= ADDBA
Request/Response 2} 72©| action frame &= 2] 2 4= 9]}, & 11-& action
frame &= X o] ¥ 3 o A| & K o] =T}, Control role/parameter, timeout®l] tf] $
ApA & W B2 o] F-of] ArE T

%= 11 Sensing action frame®l o ¢+ & & & YElHA T

%118 #2354, Category 7| 10] 31, Code 7} 320] H action frame WLAN
Sensinge 9] 8l A}-8-%] 31, Sensing Action value”} 0°] ™ Sensing Request frame©|
%] a1, Sensing Action value7} 1©] ¥ Sensing Response frame©] ¥ T},

<Negotiation Procedure>

%= 123= Basic SENS Request/Response frame ] 1l 3hof| tf gt A & & el c),

129} o] 7] E-#] © & SENS STA 1°] SENS RequestE %3 SENS STA
27} SENS Response = -5- ¥ 3}9] sensing-S- ¢ gt negotiation= gt} HLgk 7t
frame°l] el ACK 2= &H < 425 Ivh L3 SENS RPSTAC] STFS k]|
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[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]
[158]

processing= 5~ 3} 5} 31 negotiation®l] t g+ -3¢0l 7}5 3 H, SENS Request
frame 521 SIFS ©]%, SENS Response & -5-H 2 % At}

ol ol ]*QL‘— WHEL 7| A 02 ACKS 59 3F= &4, SIFS ©] % SENS
Response % A e 8Far A sh, ACKS o] &3k 2% SIFS ©] % SENS
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[252] 9] dlAlol A 5= SENS RQSTA (STA 1)0] A A[3}3= o| A & R o] = X7k, SENS
RPSTA (STA 2, 3) 9 A] o] o] t] g+ -5 .2 =2 SENS Response frame®l] Mode &

A A& 4= 91tk RQSTA ¥ RPSTAC] A Al k= Aol e} role©] Th&- 3 129]
negotiation 2 = A T}

[253] 2-2) RQSTA I} RPSTA 9] role #] Al of] U} negotiation

[254] ZF RQSTA ¥} RPSTA-2 t}2- 37} ¢+o] transmitter 5= receiver?| & a8 4=3) 3t
ZAA ol thgk Z; 2} 1bitE A A] = Yol A 7= mode= A AT AT

[255] ol 3= RQSTA 2} RPSTA L] role#] Al ol] W& negotiation o] A #1-8 W EFWITE
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[256] [3%3]

SENS RQSTA SENS RPSTA Determined roles
Transmitter Receiver Transmitter Receiver RQSTA RPSTA

1 1 1 1
1 1 0 1
1 1 1 0
1 1 0 0
0 1 1 1
0 1 0 1 Receiver Receiver
0 1 1 0 Receiver | Transmitter
0 1 0 0
1 0 1 1
1 0 0 1 Transmitter | Receiver
1 0 1 0 Transmitter | Transmitter
1 0 0 0
0 0 1 1
0 0 0 1
0 0 1 0
0 0 0 0

[257] ol 3= RQSTA 2} RPSTA L] role#] Al ol] W& negotiation ol A] #2-8- L EFWI T

25
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[258] [3%4]
SENS RQSTA SENS RPSTA Determined roles

Mode Mode RQSTA RPSTA
1 1 Transmitter Receiver
1 2
1 3
1 4
2 1
2 2 Receiver Transmitter
2 3
2 4
3 1
3 2
3 3 Transmitter Transmitter
3 4
4 1
4 2
4 3
4 4 Receiver Receiver

(259] Sl o Aol 43= RQSTA T RPSTA Ako] o)l A roled] 555 #] 9 7]v} %13t

[260]

[261]
[262]

modeZ A A| 12 0, negotiation©] 7} 3 A -5 Bl Tr} =5, § o Al ol A
H] o] 2] 3= determined role-<> confusion 0.2 213} At Znegotiation™] A &=
A9 = ) ARk, o] ¥l o] )= -2 F STAZE 1| 2] &) % ruleol]
e} roleo] A2AE 4=t} o & £, RQSTAO] transmitter2} receiver X5 A A]
(11)8}aL, RPSTAO] receiverTt A Al g2 -5 (01) RQSTA-Z transmitter 7} ¥ T}
ol 2] gt rule-> M| & o] €A Ast=1tol wpet Gep o 9l

#1 2] Role negotiation-> Negotiation phase®l] 4| Sensing®l] o] STAE S <1
2 parameter -2 negotiation 3t ¥, 2} Sensing= 53 5}17] & dynamic3s} |
Tnitiator7} 2] A| 8F =52 9}, o] = 91 9] 1-2)%H o] ZF STAE o] o] Role S
Aar] o) o gk v 2 U3 gk A o] glth =, STAE S &l o] W role-s A
A F @ 7F ), FA A QN & T gk o o] 2 s B K] eF=T

A. STA ID List®} Role Bitmap

Z} STAIDE A Alslar, 1 o] 2 ZF STA 3l 35} Bitmap S =2 transmitter (e.g.,
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[263]

[264]
[265]

[266]
[267]

[268]
[269]

[270]
[271]

[272]

1?1 A] receiver (e.g., )N A & A A g+r}. o] 7] 4] Explicit Number of STAs A A| &
%3l Bitmap< parsing® 5 U A RE, STAID ListE &3l 752 5= $17] w10l
HE= A] Number of STAs+= & & 5} 4] = &t}

Role Bitmap- decoding= 3}l 8bit FH =2 742 7% 1o, = STAID
Listell 3235 o] 9l+= STA =R 7442 = At A 9F 7] 4] © = bitmap->
71&3 2ol 8bit Tt = -4 ¥ = A 0] decoding SR ol A 9FA A o]t} g
Bitmap size & explicitly A| Al }7] 9| 8l Number of STA t ] Bitmap A}o] =2 oAl
o 5 Qdnk ol & 5o, 8bitdh 9l ehar F& ) gho] 20]9 16bit, 1°]* 8bit ©]
L=

B. Tuple <STA ID, Role>

Z 919l bitmape &2 T4 3811] ¢FaL, STA ID H el 1bit &3l Role
(Transmitter or Receiver)e XA & 4= 1T}, A} v}z 7FA] & o] 7] A4 Number of
STAs2 AAIE = YA RF Tuple®] =5 3l /5 5 7] witol] §H=A]
HastA &= Foh

C. STA ID List + Overall Role

A%} B W ol A= ZF STA 2 roleE flexible 3} 7] A1 A] g %] 7k, Sensing©l] A]
Initiator2} Responder”} role®] & TF=THH roleol] th 8l 1bitS 2 XA & 5= Q)
of| & £ 9], initiator7} transmitter = 1352 A| A 3HH, o] & 42418} 31 response &
5= Responders < X Transmitter”} %] 31, initiator+= receiver7} ¥ T},

5312 A, B, C ol T2 Roles A A 8= W& LpeFATEH

5% 312 28, InitiatorS! STA 1-2 PollingS %5341 ZF STA 2,3,42] Roles
A 7d 3k}, o] o] STA 2, 3, 47} OFDMA/MIMO 52 93l & Aloll AEshA "oha
A% o5 F3 2 STA©] A A SensingS & 4= A=A] (o] & &9, channel ©]
IDLE%HA]) 13k 4= 9l t}. o] o] Aol A = Sensing Poll frame®] STA 2,3,47}
Sensing Transmitter, STA 1©] Receiver$! S announced}al It A WH ol A= 7+
STA 2] ID9} 8bit2] bitmapS ©]-8-3] 371 2] STAC| 7] wlit-of] &l 3bite= 12
A A &AL L A] = reserved ¥ UF. B WHH S STA H 2 STA ID 9} 1bit (ZF 32 DE
o]-§3tal C -2 STA IDE ¥ A X A[&}aL STA 2, 3,47} X5 transmitter©] &=
1bits A A gt}

<Parameter Negotiation>

Negotiation == T}E phase & 9Foll SENS STAE Ale] oA o3 &
Parameter &< 4 & & 8 7} 31T}, SENS Request frame and/or SENS Response
frame= TF&3 o] 7] ¥ Parameters ©| 3t o] 4 X A[E = Qlt} offf of A]
E ol A= SENS Request frame©l] o) + 2] A| 7} B o] =31 9] © 1 SENS Response
frame®l] & X A& 4= T}, FEgk o2l of| A of| A = $1 9] negotiation procedure2]
SENS Request frame 1 %-¢l o §F2) W& 7F4 (e.g., broadcast) s}
7= 3R A5, 1) W (e.g., unicast) = ©]-8-3 4= 9]

1) Timers for Negotiation phase: ¥ ¢l 4] 7]< ¥ negotiation procedure(l]: 1-2),
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[273]

[274]

[275]

[276]

[277]

[278]

[279]

[280]

[281]

[282]

[283]

[284]

2-3) i E 2 o

2) Timeout for Sensing phase: Negotiation ©] %, Sensing phase ¥ & (3} ]’%9]
sensing session 3 3F) ¥ ¥ Timeout k. ©] Timeout 4k T} 2ol sty =
N EFEHER AAE 5 gl

%= 325 T_sens & <F sensing ¥ & frame exchange 7} ©] 0] X 2] &-&- 0
negotiations tear downshi= A A] o] 2-1)& YT

2-1) Timeout for Tear down: Negotiation ©]-%, Sensing phase®l] A o] A| 7} (el &
50, & 320 41 2] T_sens) & <F sensing ¥ frame exchange7} ©] 50 %] 4]

2 © " negotiations tear down$Ht},

%= 332 T_sens & SF sensing= =8 5}al 71 ©]F Sensing phase”} & R %] =
AAlel] 2-2)5 YEITL

2-2) Timeout for Sensing: Sensing phase”} ©] 5] A| = A| 7k,
negotiation¥ role/parameterE ©|-83}°] sensings =3 $+r}.
A d A2 3 o] 2] sensing session @ 2 o] Fo] A 4= 9l
T_sens ©] % Sensing phase”’} & & ¥ U}

3) Number of sensing sessions: 91 ol 4] 4 2] ¥ sensing session©] % H o] Fofof
%] =] of] o g Parameter

4) Mode for transmitter/receiver: ©] mode™= $ ol 4] 7] <= ¥ Role Negotiation (5=
24 33he Fx22 3l

5) Information of SENS STA(s): Sensing®l] 7¢]3l= STAE ] thsk AR ZH,
el A 7] ¥ Negotiation Procedure (¢]]: 2-2) W) E F23 4= o)

6) Group ID (GID): Negotiation} 4 ©]-%, negotiation®¥l STAE < 3}1}9]
group 2. 2 IDE e 5= 3lt}. =, 9] sensing phase & ¢t &= 299} 7] group
IDE A Fsho] 2183 5= 9l A gk}, & 299 A = STAL, 2, 37} 311}9] sensing
group< A3, STA 1°] group IDE A5 3-& |, STA 29} STA 37} sensing©l]
ZEPO] zlcq 61—14— o] H]—HJQ o]_Q.g}oq oq 31 STA IDT/H/\] GID%}H EéP%LqU:]

overheadE &Y 7 A7k, negotiation® AF2] STAE 7} sensing sessione

FAst7] ez GIDE AH&8H7] ol Hot.
5= 343= STAL, 2, 37} 3F<] sensing group& A A 3] STA 1°] group IDE
HAE30-& i, STA 29} STA 37} sensing®l] o] Fofshi= 2 Al 4o 6)2 YEFHTE
7) Signal Length: Sensing Phase®ll 4] transmitter”} A <& 3} = Sensing signal

, o] Al
ol
283}

~ Jm

X

&

Y, Yo ofrf
20 e
i

|

l-ﬂ

(sounding)®] transmission time
8) Bandwidth to be measured or for feedback: Sensing phase & %+2| Sensing signal
1= 9] signalS 574 A3} feedback®l] o 3 bandwidthE A A| & 4= It} o] =

5= STAO o &l X AIsEA Y 2F STA &l A A3 4= It} B4= STAel o &l
A A @HeF overhead = 7HA8HAI TE, ZF STAC) w3l A Al 8h= Wi 3 o] 54
STA©°| &% S 2 sensing H=+= feedback® = UTHHH, o] 2 ¢+ 54 frequency©ll

el A= A AT = gl
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[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]
[293]

[294]
[295]

[296]
[297]

8-1) Sensing Frequency location: 7)°ll A & §F frequency ©| bandwidthE <] A| &
T AT o] ¢} #HA St STA 2 & S48 of & A& A& T
ATt o E E0, & 307 o] 80OMHz 5= STA 201 Al primary 40MHz, STA 31| Al
secondary 402 &3 4= QlT}. o] of| A] o]l A= Sensing transmitter 7} STA 22} STA
3R A9-5 HolF3L glrh. B3 SENS STA] 11ax®] OFDMA 7|5 &

A dgohH 54 RUE AA T 5 o

%= 30> 80MHz 5 STA 291 || primary 40MHz, STA 39| || secondary 40-2-
&d5to] Sensing signal®] &A1 ¥ = A ¥ E LERIT

%= 353 80MHz 5 STA 291 7| primary 40MHz, STA 39| 7| secondary 40-2-
&d5to] Sensing signal®] &A1 ¥ = A ¥ E LERIT

9) Type of Information: Sensing phase “& ¢t2] sensing signal 5412 &
S A oF & J B type (ol & E°], CSI per subcarrier)

10) Signal Type: Sensing phase & 2F9] sensing signal®] type (¢l & =], NDP,
NDPA+NDP, New signal type)

11) Order of reports/sensing: Sensing signal % H=5= Signal =4 ol o ¢+ A B
feedback A 5 (collision)-& WX 3}7] 93l 4] STAE t 3l explicitsh Al A4 &
£ = T} ImplicitdH Al ol & £, 4)2] STA R} XA H A & o]
TAE T g A o] AR E XA SHAL, & 302 7HA §HHh Y sensing
transmitter! STA 29} STA 39| <=4{3= STA 2 -> STA 37} ¥ U},

12) Session ID: ©] negotiation phase E & 3l 2 4 ¥ role¥} parameterE ©]-83}+=
session®l] T gk ID. Z=Hkol] A3l 5z o] F SENS STA-2 ] 2] Sensing application-s-
Aol Ae)et 4= g o, o] 2] SENS STA 9 A| 5 Al sensing applicationg
T3k = v}, =, 7 application®l] t §F sensing procedure”} & A ol 5= 3] ¥ v} H
o] ] session®] 7 2 4 7] wjit-o] SENS STAE {Holli= 9] sessione 13 3}]
sensingS- =3 & H @ 7} 1t} whebA session ID7F A A€ 4 AT}

% 36+ Session ID7F AR5 = Al A x| A& YERT

% 365 3238, STA 19] session IDE %312 |, STA 29} STA 37} o]
session IDE- €1 2] &t} u}e}A] sensing phase®ll 4 ©] session IDE 21 g1& ],
negotiation¥ role¥} parameter®l] W&} sensingS 53 3+ = AT

<Sensing Phase regarding Negotiation>

21 9] negotiation 74 -& 7 X1}, ©] negotiated role Z} parameterE U} &S 52
Sensing phase”} o] o] 2 Fl o]t} 7] 24 © 2 Sensing phaset= H ol 4] 153
A3} Lol s} o] A€ sensing session O & o] Fo] A 4= 9 © 1| Sensing sessionS
A1 2sE 4= Q1= frame©] A = AT} B WA A o A= 9] frame-S SENS
Initiation frame©] &} %] & ¢t} SENS Initiation frame®ll = parameter negotiation ]| 4]
713l d parameters S B5 T AR5 XA 5= 9l

%= 372 SENS initiation frame©] o] & H A 4¥ = A ¢ & et

o & 5], 7| 22 02 3 sensing session®l] T3l STAE Q] 4 X 5= Group ID,
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[298]
[299]

[300]

[301]

[302]

[303]

[304]

[305]
[306]

[307]
[308]

Session ID 5-©] ¥ 3+E <= 1t} & 373} o] SENS initiation frame< HH ==
o] H HAE-= 4= At} o & £, Sensing phaseol] o3 STAE o] WA ¥ =
A5 A frames A5 75

1= 382 sensing session 2 = SENS initiation frame®] A %% &= A & Vel
£ %}, SENS initiation frame-> = 383} 10| A. 2. sensing session A| 2} A], B.

2 X sensing session A| 2} A], TE= C. Sensing phase ‘& ¢F ] & ¢t HTF A5 =
o]
A

o mm 30,

A WH -2 sensing session®]] T &+ explicit signaling-S &3l Z} SENS STA©]
sessiong 141 g 4= T} B, C W= A sensing session®l] T 8l 4] = sensing
transmitter ] 4ol 4| Sensing signal®l] ©] & 9] gt H %= 2] ] A], sensing receiver
Q1 ol A = sensing signalS- 1A = = HHH o] H Q3+ 4= 1 X7} initiation
frame®l] ™ 3+ overhead:= A A1 Z 4= A T}

5= 389 A i= 7} session AFe] ol A] channel access & =38 3FaL Q) A 7k, o] = o] &
sessiong X3S o §l= TXOPS & 538t SIFS 1HA 2 53l 7 sessmnO]
o018 5= gl

SENS Initiation frame®l] 3= parameter negotiation®] 4] 7] < g1 ™ parameters
5 s A AAE 5 Qdt) o & o], 7] 224 0 2 3l sensing session©]] EH'E?H
STAE9] AKX 3= Group ID 5| 3234 4 Ut}

ol Al ENA T A o2 Ho|FX| &=T}H, Sensing phasel 4] =
negotiation®l] W} T}k gk WA (o] & £ 0], SENS RQSTAO] transmitter ==
receiver2| role, sensing signal B=5= feedback A %2 =2H4 0.2 3= OFDMA

7IHEo 2 A Fyo] FA) e 4= 91 7] wlir-oll AhA|$ frame exchange©l] T 3l A1 =

71 ebA] Gk 4, STA 15 SENS Initiator = 7174 g},

<Reduced negotiation phase>

%= 39% Negotiation phase®} reduced negotiation phase2] & & & e}l T},

Aol M Ald Aaglzo] Z sensing session®l| A= WLAN sensinge 9 g+
negotiation phase7} <A 81 7| W&ol §F Sensing session©] FE ¥ ¥, & 399
Ao} Zho] T - sensing session®l| 4] negotiation phase S THA| 4=38) $HT},

o] 7] A o] A sessionl] 4] 2] role?} parameter”} 7 2] ¥ 3}4| &=T}H negotiation

phasei= 1] & t}A] 423 &F= A& resource R 7} E 4= v} wpepA WA SFaL

A& role?} parameter ¥ negotiation® -5 AT} - W o) 4| 3= ©] phase &

reduced negotiation phase®}al #| 2 3, & 392] dFehilo} 7ho] t}5- sensing

session®]] T g} negotiation phasel| 4] reduced negotiation phase & 4] &3 1=

A

o & LRI
}o]

overheadE & ¢! reduced SENS Request/Response framee A8 4= T} =

A A B A] 5= roled} parameteri= ©] A session®] A A& ¥ Z1-& inherit g},

5= 40-2 Negotiation phase <} reduced negotiation phase 2] T} &

Olt

o &
Reduced negotiation phase©l] 4] = W74 A Z role ¥} parameter J% 3}
A~

< UO{'

S~
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[309]

[310]

[311]

[312]
[313]

[314]
[315]

[316]
[317]

[318]
[319]

[320]

[321]

inherit$FC} a1 SO}, &= 4037 7o) o] A session ©] -] tear-down phase §1°]
7 ¥ role/?} parameter?2 negotiationd}i= reduced negotiation phase U} =
1] o.] rd TR Q o] q_

M SFA] 25 role} parameterE ol o)) §F fieldE ¥ &8l A2 overhead &
Fol= a7} glot. wheb A WA Al Z roled parameterTHS- 3§18} 4] overhead &
%21 reduced SENS Request/Response frames ©]-83F = 3]t}

o] WA Z role¥} parameterE ¢ 3| A control fieldE 483 5= AT}, =, SENS
Request/Response frame®l] B4 . &2 F o] 7}of 3= fieldE Al ¢l staie= WA
parameter” | <= )| Sh=A] o] T gk o] L E X A S}= fieldE E$HSHT}, o)
of| A] o] A = ©] parameterE dynamic parameter= #] % §+t},

Aol 7120 A S V|Hk e =2 el A 7] ¥ negotiation procedure®] R £}
negotiated role/parameter ¥} static1 A dynamic{! #] o] whe} t}&- 1} -2 case =
e

1) Static negotlated roles and parameters

o] caset= 7] -2 © & Sensing phase & ¢toll A roles X parameters”| H 5} 4]
2¢7] wj3-oll SENS initiation frame®l] 8 =2 ¥ 7 ¥ role?} parameterE #| A| & 4~
1T}, 8} 21 gk, SENS initiation frame®l] WH524 © 2 9| o 4| parameter
negotiation®l| 4] 7] 3T parameters & ¥ £ A AA S 4 Sl

2) Dynamic negotiated roles and parameters

o] caset= 7] -2 072 Sensmg phase & F9] negotiation phase &<t A4 A,
roles®} parameters7} 74 = 4= It} wpelA] & 413} gFo] SENS Initiation frame©]]
7 ¥ parameters©l] Tl A A/ Al == AT}, ©] parameter& - 1 9] parameter
negotiation®l] A} &1 3 © parameter=©] 3f % T ATt

5= 412 F4H¥ role?} parameters°l] T ¥+ dynamic change®| ¥ ¥ S WEbdIT

gkH | 3 o] dynamic parametersE U H] 3l 4] SENS Initiation frame®] 3l &
fieldE 3 38h= 312 overhead7} & 5= 3171 W=l control fieldE 483 4~
AT}, =%, SENS initiation framedl] H <=4 0. & F0]7}oF &= fieldE Al ¢] 8t L=
dynamic parameter”} <= A Spi=A] o] o) &+ o & X| A| 8} fieldE E 33T}

% 423 Dynamic Parameter®l] tl g+ control field®] & & o] .

5% 425 323, Example 13 72 ©] Dynamic parameter”} <= #)| 5F= 4] of] t]] gk
AH-E HA A A(e & FoF, 1bito] §)3ar, E A b F ol parameter set©]

A A1 F T}, Example 2%} 2-0] Z+ dynamic parameter©l] T ¢t &4 o -5 2 A &

5 At} gl whel th2 A A 7Y, dynamic parameter2] 7] 57t WS A $-
Example 27} = ] e W3 =8 &4 5 ko Ak

Sk, 9] ol A 3= Sensing sessione 7| A 5F5= 3F1-2] SENS initiation frame©l] A
negotiated parameterS changedhi= 7475 A A A RE, v} 53 o]
parameterS dynamicst Al 74 3 = )

1) &} sensing session W ol 4] SENS initiation frame *E = reduced SENS initiation
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[323]

[324]
[325]

[326]

[327]
[328]
[329]

[330]
[331]
[332]

[333]
[334]
[335]

[336]

3l sensing session W ol| A o] 2] 11 2] SENS initiation framee &3l &=
43er o] dynamic role/parameter 72 3 &8} = frame (ol & , reduced SENS
initiation frame)< 7 %3k},

%= 432 reduced SENS initiation frame ©]-835}¢] 3 /J-% role¥} parameters ©l|
o] ¢+ dynamic change®] ¥ #|& eI

2) Sensing session A}-©] ¢l] 4] Re-negotiation 3} 74 -5

<7, Sensing session A}©] o] 4| negotiation phase & T}A] =3 §+rt, o] 1}
el A 7] 3™ SENS Request/Response frame-s A|AF-8-3 =
2= role @} parameter=©f] U] gt fieldE E 315 4= overhead &
Z e 4= Aot wheb A 3 433 o] M A Z roled} parameter J
overheadE & ¢! reduced SENS Request/Response frame-= ©] 83 4= It} FE3l o]
frame exchange ©| 2]l 1)@} o] SENS initiation frame ¥} reduced SENS initiation
frameS- ©| &% 4% A T}

%= 443= Re-negotiation phase ‘& ¢t reduced SENS Request/Response frame
o]-&3ato] /¥ role?} parameter=©ll o § dynamic change®] & ¥ & WedTH

ol Al #1: role ¥ 74

=455 A Ao 2)0 A 2] roleS ¥ A 3= A dlE VeI

5= 455 3231, Negotiation phases St sensing transmitteri= STA 1, sensing
receiverv= STA 29} STA 32 A5l X1 o Al o] T}, 5 W A sensing session®] 4] STA
1-& t}E direction®l] A 2] channelS =4 3}7] ¢ &l A SENS initiation frame-S
53l ] sensing transmitteri= STA 2%} STA 3, sensing receiveri= STA 102
¥ 7 5lo] STA 29} STA 37} sensing signal< 2 %3+,

o] A] #2: bandwidth to be measured ¥ 73

L 462 A A )0 A o] S E ) HE WA s Al E YERTH

= 462 723, Negotiation phases-0F =4 2 o & 22 40MHz¢! o A o] T},
T M A sensing session®l] 4] STA 12 T] &2 resolution-s 9| 8 4] SENS initiation
frame-2- 53l 4] bandwidth to be measured S 80MHz = ¥ 7 ¢t} w24 sensing
transmitter! STA 29} STA 3% 80MHzE ©]-8-3}%] Sensing signal S 2 % 3HT},

o Al #3: STA A X ¥ 74

5478 2 A o) 2)0| A o] STA A HE A4 5= Lot}

5= 475 #2314, Negotiation phase-s <t negotiation STAE-> STA 1, STA 2,
STA 30]t}. o] 7] 4] 3 H A session®l| A= STA 2%+ A A| 5} o] STA 27} sensing
signal & 2 <&3FaL, 7 M A sessionol] 4] = STA 3%} %] A] 5} 9] sensing signal<
45t} o] 2 A STA A HE X &4 0 2 WA 3}] session”} U} & STAE 3
sensing sessionS- -3 & 5= Q)

el A 7= ¥ o] Dynamic ¥H -2 A3 =27 4842 5= At} =, 3 sensing
session®l| A ¥ 7 ¥ role/parameter -2 ©]-F sensing session®l| 4| 7| & A& % AL,

O
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[337]
[338]

[339]

[340]

[341]

[342]

[343]

[344]

[345]
[346]

[347]

[348]

3l sensing session®l] T 3 A 7F A -85 31, 71 ©] % 9] sensing session®l A= ¢
negotiated parameter& %] -8$+t},

3) Without Negotiation phase

o] caset= 7] ¥-%] © = negotiation phase7} §17] W<l Sensing phase & F<]
SENS Initiation frame-2 %314 ¢ ol 4] 7] <= ¥ roles} parametersE A] A] & oF
3HC}, o] caset= 1), 2) case®} #2©] SENS Initiation frame 2] 2 <%-of u}a}
static/dynamic case= g = )

o & &1, A H A sensing session®l] 4] SENS Initiation frame-= 7 5
T At et static e = 1] E 5= Q1AL 71 o] % W ¥ parameterE
&

Sz etslel g E o dynamic case® aLE 2 5 )

©

[¢]

o
5
b

ok
R
I

H

olgtoll iz, &= 1 WA &= 475 Fxdho], wet Ao & A gt

5482 ¥ AA ool whE A AR A & G s dAFE =g
S E =tk

489 A= ApA ] FA 9 Al 2~ EI(IEEE 802.11bf)°] A4 E = U EH A
s ol A =32 =l A7) ZRA o -0 § Al 2~ 8-S 802.11ad R 802.11ay
N 2~8S f e Bl Al 2~ © &2 802.11ad9} 802.11ay Al 2~ Bl 1} 39

3 8+ (backward compatibility)< TH<53 = AT}
1489 A #H = A1 STAONA Fa 5 a1, A7) A1 STAS A4 7] A] Z(sensing

initiator)oll T]-5-3F 5= AT 5= 489] A2 E A3 STA- 47 & A (sensing
responder)©l] T &2 <= %1
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