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(57) Abstract: The present specification proposes a new procedure of signal transmission or reception between STAs in a case of
sensing measurement initiated by an STA rather than an AP. According to an embodiment of the present specification, proposed is a
sensing measurement procedure performed by an AP in response to transmission of a sensing initiation frame to the AP by an STA rather
than the AP. According to another embodiment of the present specification, according to an embodiment of the present specification,
proposed is a procedure in which an STA rather than an AP transmits a sensing initiation frame to the AP, and then the AP requests
respondent STAs to transmit NDP frames. According to yet another embodiment of the present specification, proposed is a method for
configuring a frame transmitted or received in the above procedures.



WO 2022/139449 AT [0 00000 AP0 0 0O

84 AAF (B A Q= g 7hes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), -2} Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
= (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR), OAPI
(BE, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

12

0
— A ZALE LA oF A (FoF A213(3))

(57) £.0FA: 2 WAl A= AP} obyl STAC] o3 A5l A4 o] S5 49 STAS 7he] AZe A5 S5
Ak A & A o QAo W= AP ohd STAZL APCA A4 AN Al Falgo s AP
os) s = A4 24 A7} A & AL b o 4 o2, HAH S 9 A el e, AP

o ;
TAE] 71] NDP = Ao A& adshe= dAt

3] o)
okl STA 7} ARSI 7 A1 71 melel e FUGO M APT 35 §
RS DEREE S DE D)

Akl T}, Bt A o] ErhE 9 A Ao o] @, Ab] A ol A

>,



WO 2022/139449 PCT/KR2021/019596

[1]

[2]

[3]

[4]

[5]

[6]

g A A
wge WA ANY FAW A4 4%

7] =& ok

= HAAE T WA 2R BdE Ao R B AAsHA =, A d A
e
M7=

WLAN(wireless local area network)—— c}oksl vkl o 2 s E o] gt o &
Zo], IEEE 802.11bf -4 @ A A& EXA 3} d)o|t] 7| &o] §3% 2 %9
el AR A Al 51 SIS S S8} 2R AR
Suha 215t Bl S 9lY) We] BT dolrhel /1% Aue
T o] & B &S TUishE S A vl - v & W gkolt) 7] Eoll &=
AR A B ol gste] ¥ 7o RS FAAlsh= Al 71 ol 70 GHz
tf] & o] 5 FMCW (Frequency Modulated Continuous Wave) A & & o] &5} o] 2}5F
W = A o e A8 dlolt) 7l Fol i AL 91 91} IEEE 802.11bf

FEshe} QA A A5S 3 dA Hol e Ak Aol 2 o B
= A 53], ddiAbel = AP g BE el T a4l AA) A a glo]
CCTve 2] At g el EAlol ez R A28 A0 A4 71<
7HHL01 t 7lﬂ1ﬂ et

-

—

AT AGE 4 5% T/ AT AR oS0, 53], AL A A5
AF T AAELT70% VA 3T AR AHEHY FAE A Ve
=4 742, 25 BUEHH, S4/54, 3 HA, A U frol A, 27
A2 N A, 32 2, s A2 Fo A gk A AE A o] 75k
HA AAY S S5t 714 AAE Aol 7oA 5 UL Ao
7]t gk},

o & E0f, B A Aol A Aoty = FA WWLAN) Al -2, object(AL o =2

A=) o] F A ot Al 2~ & sensingst 7] 913 AFSE S dTE A A L2
TR STAL, AW AYE Al A Y= vheksh sl o] T ql/sfZlel] o
measurement resultE 7] 3 2 object(A}H =2 AHE) Q] Aol A AH E

sensing® = 3!

AP7}F ol STAoN ol &ff 7|A] 5= A4 5
P2P(peer-to-peer) 7| HF A & &4l of off gt
X Aol = p2p 7 HE A& F
g o] AAR A
HA AE 5

2 A A= AP7F obd STAON o] 8] THA[ 3= A S o] =3 ¥ = 45

=740l 8= 45, STAE 9]
o7t a7 = Sluh vk, A
Al

S A EH A =

-



PCT/KR2021/019596

WO 2022/139449

3

Z 4 APl ¢

O A~ S
P g

)

Ay

w29, AP7} ol STA7ZF APol Al 414 71 Al

P74 Al
Alefell b 2H, AP} o}l STAZF APl Al 417 7] Al

A %
5302 A APF S5 A STA

A -

=
=

& = = Al

A4

Ay

3

A

T
T .

o] 7l NDP

L=
=

= 74 5-2] P2P

M Aol w2, AP} ol d STAC) o] &l AA AxprF 7|4 =

W 2915 Uepin

802.11ay A 7 A| 2~ glo] A A

7L

-
U

Y

=

my

|y

EE

=

o

o]

Ry

E)

<

NO

=

oo
T =

DT ﬂ_yl ‘UI
T 5
W oy
° % 3
W o
CI
XN I
< X o_e
- 7O TO
ECCIC
T =
No T T
T ok oak
ol
o on <t
o
===

uy
=
W
=
i

i:l

W S

T o

RN

A

-

" 0

. gyl

WWQQﬂ%

.dmauauwawaﬂo%
QW%%HQN
ﬂ%%%%%#
MM " Elc Ltf
= W T T
WO Ty g W
w%ggqu
oo o o KO
IR
T 2 R

5 155 7HA A2l non-AP STAZF $417] 2]

LA R

A A (measurement sequence)9] Ay =

=
=

A2/

o
i:l
o}
o
ﬁo
)

—_
fite]

B

A~
T

ol

1

AT
=

5 16< 7§ A1 A1 non-AP STAZ} =217] 2]

NE{EY

[23]

4 oA deE

=
=

1

5182 F §ll Al =El o A APOl] &

A ol e,

[25]

9% o)

=
=

o] A
B A A o] A “A EE3= B(A or B)

mo

ul
=

A9 A BT “A9} B R FUE

L
SRR

[26]



W

WO 2022/139449 PCT/KR2021/019596

[27]

[28]

[29]

[30]

[31]

[32]

[33]

ome = vk &y S, - B A Ao A “A == B(A or B)" i “A R/EE
B(A and/or B)" 2. & A€ = gt} o] & 5o, & P A Aol A “A, B = C(A, B
or Oy’ “Q A A QA B2 CPHE= “A,B 2 Co Y99 2& Z3F(any
combination of A, B and C)"& & v & 4= 3t}

B G o| A A2 E = Al 41 ()Y 2 F(comma)i= “L/H = (and/or)” =
ougt 4= 9l ol & Eof, “A/B7= “A L/HE= B E 9w e = it o]of ute}
“A/B’i= <A A”Q 2 BPIE= “A9F B B E | E = Qi) o] & 50, <A,
B, “A,B = C7E v 4= 9l

g x| A o) A “& o] &I 5F}e] A 2 B(at least one of A and B)”"+=, “ 2 2]

A QA BPHEE “A9t B B E o v T 4= dT) g B g A Ao A] “A o] i
5hi}o] A 3= B(at least one of A or B)"U} “# o] & 5} o] A /5= B(at least
one of A and/or B)’2}i= &2 “& o] .© 5}1}2] A L B(at least one of A and B)”2}
FsdatA A E 5 o

wel B Ao A «& o] & F}e] A, B 2 C(at least one of A, B and C)”+=,
“QA A “QA B A CEEE A, B 2 C9 ¥99] & Z 3 (any combination
of A,Band C)’& 2|v| & 4= glt}, e “H ok 3h}2e] A, B Hi= C(at least one
of A,Bor C)’H} “& o] & 3l1}2] A, B 2/ = C(at least one of A, B and/or C)”+=
“#o]r el A, B 2 C(at least one of A, B and C)"& 2| 7| & = At}

2 G A Aol A shfe] B ol M JfE A B AN = w4 53,
MEASE 7dE 75 L, FA 7 E 5 vk

2 W AA ] oste] A= thde T SAA ") 48E T dE
50, B- A A 2] o3k A= F4 W (wireless local area network, WLAN)
Alglel] A8 4= gtk o 2 &0, ¥ " 443 IEEE 802.11ad ] 7 A o],
IEEE 802.11ay T Aol #1-&4 5= oIt} 3 & FAA = A F A Aty = F41
A7d 77 %= IEEE 802.11bf Aol = 484 4= 3l

olst ¥ WAA O 7= 4 Agst] A8l & AT ALE 7 As

FAHAY 7S g0l glolk 8 Vs @ dF o] dloly Yl m ol A
5

o A8 eSS = AS Ao wukFE T} IEEE 802.11bf

o THE 5 Yk



PCT/KR2021/019596

WO 2022/139449

1]

YA
ar

[

[34]

Sensing Initiator

Sensing Responder
Sensing Transmitter

Sensing Receiver

%

[35]

%

[36]

[38]

[39]

=4 4k 1L ¥H(measurement exchange), 172

“F(negotiation),

&
H

ZFel] A (discovery),

&f| Al (tear down)

©

g o]t}

Qa8 F R

/\01;@

A 3 A= Al

B

AR T 7

1731 %

A
Ul

s

}+= CS1 7]

£ °lgs

N D4} Ell 4 ®_(channel state information)

2

SFA]

I
(un-coordinated CSI,

2o

(coordinated CSI, active rader) ¥}

H} Al
al

2]

passive radar) & 2 T}A] L5 T}

2912 Uehae,

i
Hell &-&

Al
=
Z}(Angle of Arrival) & 52 A] ZH(Time of Arrival)

Fo]

ks)

2

[e}

Ao =2 CSIE o]

KeN
=

1

T

o

9wz

=
=

2

SFal, Zyng

5

A

=

=

o

]

A
1o

oll A IEEE 802.11ax F41 @l



hsd

]

PN
_r/\

al

&

1

PaS
A

PCT/KR2021/019596

E

]

23

I

7
Ay 170 2] ZHA A 9 (surveillance channel, = A of] HEAFE] o] 4=4

]

PN
4l

]

A
1o

1

3

|

il

&to] RF

5

[e}

o o]}l

=

USRP SDR= 4]

o] 71 41 17] 2] #2 A ' (reference channel, 4

T .

T

o

SDR(Software Defined Radio)

]

A
1o

WO 2022/139449

AO

®omn EK i
,ul ﬂ_&HJ| LIL _E
Y T z
R Nodlﬂﬂli =
~ ﬂﬂm%ﬂﬂv =

0 =
o oS
A R K
W A NN o
% .me%ﬂ@ =
T N R W
A I
M%U&wﬂﬁﬂ%
“Mo AT _E z? = Eo X, VO
% oy N — g T L
o wmN RN WX
o B mwd T
Nomo lzo UM = T
~O Wi% = =
1%&@%%3&&
Vo_@yaﬁﬂiﬂﬂﬂ
o S m N W I o
@ﬂ%k%mﬂc._&%
o, TP LR
<= mﬂmﬂo_eﬂz
s BT o B
TSRS e X
BE oy T o @
Of ol o X Y o
o R T Do N S
Wroal%ao%%&uim
70_EEEEMﬂ7ﬂE%
p e
%%%aﬁﬂv%ng
T oo TR R W =

[46]
[47]

[e)

=

1 IEEE 802.11bf o] &
HA =t

T

=

2], 3D B, A= W A

o

YA
AT

o

T
T .

YA

53 Ao 2v]g]

3}

ol t}. o}

2~
=

ol el 7]

=

Q]
10~207] Bf o]t o] ar A2} A4

T .

T

B

T .

T

&
=)

1

=2
i



WO 2022/139449 PCT/KR2021/019596
[48] [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




WO 2022/139449 PCT/KR2021/019596
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




WO 2022/139449 PCT/KR2021/019596
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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[53]

[54]

[55]

[56]

[57]

ion aid sleepiness

IEEE 802.11° 4 &= t} %3} band 2] wi-fi Al &5 o] -8-3}4] object(A o =&
AbE) ] A ol Al 23 & sensing b= 7] <=0l W3l A w9 7} Xl ¥ 51 LT}
o] & &1, 60 GHz band®] Wi-fi 21 & (o & £°], 802.11ad == 802.11ay A E)E
o] &3] object(AF =& AbE) 9] A Yol A 22 A & sensingst= A 0]
7Fs 38k}, B3k, sub-7 GHz band 2] Wi-fi Al (o] & 591, 802.11ac, 802.11ax,
802.11be A )& o]-&3}o] object(ALHE &2 AL &) A o)} A| A2A &
sensing 3= Al o] 7}5 5l o},

olsto| A=, Tl A4S sl &-82 5+ U+ 60 GH

N

A wi-fi A& =

52l 802.11ay Aol Wk PPDUS] 714 57 & A 3],
5 78 802.11ay T4 9 A 2= ®lo| A x| &= PPDU &5 {HdH3] SA

LHolt},

79 A E vk} o], 802.11ay Al €] 28 71538 PPDU -2 L-STF,
L-CEF, L-Header, EDMG-Header-A, EDMG-STF, EDMG-CEF, EDMG-Header-B,
Data, TRN Z =& 2313 4= gl o 4}v] 2 =52 PPDUS & Ei(el]: SU PPDU,
MU PPDU -g)°ll wpe} Aef 2 o2 x3le 4= 9lr),

o] 7] A, L-STF, L-CEF, L-Header =& ¥ 3}3}= 252 ¥ EDMG 4 <
(Non-EDMG portion)o] & ¥ &t 4= 131, v} 2] H5-2 EDMG & & o] &}

W e 4= glv}, 3k L-STF, L-CEF, L-Header, EDMG-Header-A L = 5-&
pre-EDMG modulated fields2} 84 € 4 131, Y} 2] HF-& EDMG modulated
fieldse} W8 5= Tl

4}7] EDMG-Header-A ¥ =3= EDMG PPDUS &5%317] 98] 875 = AR E
¥ 33k} 4} 7] EDMG-Header-A = 2] A 2] 3= EDMG SC mode PPDU$} EDMG
OFDM mode PPDU 9| 1741 3} 5 Y 5}, EDMG control mode PPDU2] A 2] ¢}+=
=R

EDMG-STF®] 7-Z+= EDMG PPDU7} # <& ¥ = 144191 2.16GHz 2| € 9] 7}
R iss WA T A1 2EH 9] 1 E 2 0] o] E3he). shbe] 2.16GHz A&
%3l EDMG SC mode & AF&-¢F & (- A|ZF 2~ E ¥ EDMG PPDU 7 -]
&, EDMG-STF 2 =& &A1 &=t EDMG SC A %ol t] 3, EDMG-STF
I E = pi/(2-BPSK)E AF-8-3lo] Az o of &,

EDMG-CEF?] 1%+= EDMG PPDU7} &% = 144121 2.16GHz 2 4 o] 7]
L FIEAZE 2B ige9] el o &3] sh2] 2.16GHz Al 4 S 53] EDMG
SC mode & AF&3 vt F7F-A17F 22 E " EDMG PPDU A %ol t 3,
EDMG-CEF ¥ == &2 814 %=1t} EDMG SC A%l 38, EDMG-CEF
I E = pi/(2-BPSK)E AF-8-3lo] Az o of &,

X719} -2 PPDUS] (HAA]) Z ] d & -2 3% A5 (packet detection),
AGC (Automatic Gain Control), =3} 2 32 Al Z4 (frequency offset estimation),
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[58]

[59]
[60]

[61]

[62]

[63]

[64]

[65]

[66]

5713} (synchronization), ' 7 (SC == OFDM)2] A A] 2 Al Y =4 (channel
estimation)®l] AF-&E 4= it} 2| W E o & OFDM 37 2 SC 3|7l ol o &
52 5 A} olu, 7] Z ] &2 STF (Short Training Field) 2 /7] STF
= o] 3o ¢ ]38t CE (Channel Estimation) 2 =2 -4 = 4= At}

o] slof] Al = 60 GHz t] & ll A 2] sensing H=+= 1 #H(WLAN) sensing=- 9 3]
A tE = Al 2w Q) o] A E A ghrt. & A A ol A A QFSF= sensing
T A1 WM(WLAN) sensing & 98] AF8-5 = Zd <, 97, L/ dlolH
2 A7 ZEdolet B 4 vk Al Al Z# Y-S sensing measurement
frame, sensing operation frame, /5% measurement frame 5 & TF g g H o =

A
2 49l

T8 /%ﬂ}&] ZY g o] A E e

Wi-Fi Sensing 21 &= 60 GHz2] wi-fi 21 & & o] &3}o] AP/STA®} STAZFS] 21 d
FAE At F2A d 5 Aok olwl, 7] 60 GHz Wi-Fi 21291 802.11ad %}
802.11ay <} 9] O}H 84 (backward capability) S #| ¥4 3}7] 212l 4 sensing
frame-> non-EDMG preamble portion(=;, L-STF, L-CEF, L-Header)S- Z3}510] =
83} & frame format 2.2 - € = A},

%= 87} o] sensing frame-> L-STF, L-CEF, L-Header, EDMG-Header A,
EDMG-STF, EDMG-CEFZ 144 4~ 3} E}

=5, Sensing frame-> P2P(Point to point) =+ P2MP(point to multipoint) {+<]
Aol WstE F=438le] STA =2 objectol] o 3 sensing = Zf*% Sh7] wiitoll 71<&
EDMG frame¥} T} 2 7 data fieldE E§F6FA] &&aL 74 € 4

EDMG frame©] 60 GHz t 9 2] s} o] 2] A d (=, E}Ook@ channel
bandwidth)-& ©]-&3sto] AE= 4= 7] w0l sensing frame-> 5 8°f L}
A3} 7ko] EDMG-STF$} EDMG-CEF fieldE ¥ 8}3}] A flu),

*}7] EDMG-STF2} EDMG-CEF field& ©|-85}4] STA/AP:= sensing 441
BW(bandwidth)oll A 82+ A2 AR A& &+ ot

4} 7] sensing®l] A8 = BWell o ¢+ A B = EDMG-header AE 53l A4 A 5=
T dom o, of#fj &f - ths BWE o] &3t AdFe o )
[3E3]

Index BW

1 2.16 GHz

4.32 GHz

6.48 GHz

2.16+2.16 GHz (non-contiguous)

2
3
4 8.64 GHz
5
6

4.32+4.32 GHz (non-contiguous)
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[72]
[73]

[74]

[75]
[76]

[77]
[78]

[79]

L o= Al Zd Q) £ v o 5 YERdTH

719} TF 2 7] Sensing signal-> 1174 H BW( & 9], 2.16GHz) TS o] &3}
A& 4 oy, o] g -0l 71221 AGC 5o B 8tA] golA
EDMG-STFE A& 7}Hs38lt), whah A, 4 &l 2l BWRES o] -83}19] sensing S
T35l = 74 -0l i= EDMG-STFE A gFs}o] = 99} 70| sensing frame format
rrL/H St 2= o];} o 5L 24 ¢H ;q BW u}g o] 0}7] Lq]lf,foﬂ sensing /\]
EDMG-header+= 7| &% Tt} 2 7] BW fieldE ¥ 33t4] 948 5 9

102 Al Zed o] B thE o) & Epd.

60 GHzoll A 802.11ay A48 7] #-2] © & peamformingS o] &3] A5 &
&8k o, Tx 2k Rx1ke| & 4 o beam= 42 A 37| #1319 training(Z, TRN)
fieldE ©]-83} ] Tx antenna®} Rx antenna®l] Tl ¢k AWV (antenna weight vector)S
A gk}, whEbA], A} 7] sensing frame-S ©] Aol A3 2 AWV E o] &3] AN &
AEat7] woll MAE Y e AgstA vkl sty] ol ok whekA, Aol
et M E S A G5 543171 91314 sensing frame U3 o] TRN
field s ¥ goko] 749 4 910 o], Aol o 4 M= TRN field %14
ZXJ }E] 2= O]Iq_

%= 1090 A sensing frame-> data field & 3 &8} %] & S ™ sensinge ¢] ¢} channel
measurement= TRN-E o] -&35}o] 423051 7] w0l A7]el A e 4 A3
EDMG-CEF field+= A 8 7158} t}. uhelA] 237] sensing frame format-> 5= 113}
ol F-AlE 4= Q)

E 11 AﬂN T Ee] B ThE o] & YERATE

]O]’oﬂ}dL,T %/ﬂl/(\)]'%oé‘ﬂ g %ZI\A(})\}]\L. SUb7GHZ‘/] Wlflj\]ioﬂ
ub2 PPDUS] 7] %4 54 & A g

o] s}of] 4] = sub-7 GHz band®l] 4] 2] sensing == 41 I (WLAN) sensing-& ¢ 3l
AQbE] = Al = Q) el A E Aggic). o & Eof, ¥ g AA o &
sensingS ¢ 3l 2.4 GHz, 5 GHz, 6 GHz ™ & ] t} 23t PPDU7} /37| A7
TYPo gdg=E =) o & 59, o & £91, IEEE 802.11ac, 802.11ax,
/2= 802.11be Ao WE PPDU7F 4 7] A4 Zeelo =g 885 4= glt)

T 12w A 2 2R thE o 5 EdIT

2 g A Ao whE A e 120l mAE HE T AR TS ARG S 5
Atk S Eof, & 120 A E Data BE &= AR 5= Qo) F7HH o v
A A o=, & 120] Z=A]E VHT-SIG B R/H%+= HE-SIGB =+ Agd &

o]

5132 A4 Zeq) 2o v ol & dErdl T

2 HAA ] wE Al 2 Y-S & 130 ZA]E EHT(Extreme high throughput)
PPDUS] A& F AR7h& AR 7 3lHh o & 50, &= 139] A4 Data
o = AleFg 4= 9l

= 139] PPDU EHT A| &8lo| A AL-8-5 = PPDU EBFY] 5 A = AR E
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[80]

[81]

[82]

[83]

[84]

[85]

[86]

el = ) o & £, & 139] ¥ ¥ & SU(single-user) = 2 MU(multi-user)
R BEE 9 A& ? oot ge T3, & 139 PPDUE shtte] 524
STA HEi= 3H529] 4221 STAS 913 PPDUY = 9 E} 132] PPDU7}
TB(Trigger-based) . =5 9] &l AF&-5 = 4-$-, &= 139] EHT-SIG:= A &4 &=
ATt & 388 UL-MU(Uplink-MU) %212 9] & Trigger frame =41 &F
STAE, & 139] U #lo) A EHT-SIG 7} A& PPDUE £418 5= 9l

% 139] L-STF, L-LTF, L-SIG, RL-SIG, U-SIG, EHT-SIG & = 2] subcarrier
spacing-> 312.5 kHz= A 8 X| 31, EHT-STF, EHT-LTF, Data 2 = 9] subcarrier
spacing-> 78.125 kHz2 A 32 4= 9lt}. =, L-STF, L-LTF, L-SIG, RL-SIG, U-SIG,
EHT-SIG 2 = 9] tone index(*:+= subcarrier index)= 312.5 kHz @9 & EA| ¥ a1
EHT-STF, EHT-LTF, Data 2 = 2] tone index(*: < subcarrier index)< 78.125 kHz
o2 FAIE S5 9

% 139] PPDU= L-LTF 2 L-STF= E 8 o] =9} %2

5139 L-SIG B =3= o & 50] 24 1] EA HE AHE ﬂ%%? A
50}, 248 E A H =4 B E 2] Rate 2=, 1 H| E 2] Reserved H| E, 2 H
Length Z =, 1 H{E 9] Parity H| E ¥, 6 H|E 9] Tail H| E & X313 = ST}, o &
£0], 12 1] E/] Length 2 = PPDU 2| 4 o] %= time duration®l] 3+ 4 H &
1ek 4= Q) ol & 591, 128] E Length 2= 9] k2 PPDUY B Y S 7| 22
AE 4= 9t} ol & 59, PPDU”} non-HT, HT, VHT PPDU®| 7| 1} EHT PPDU ¢!
, Length B =9] 312 39 w52 AA = 4= qlt}. ol & &9, PPDUYI HE
PPDU?! 7 §-, Length B =9 k-2 "39] Wl + 1" B== "39] w4~ 2" 2 2 A= 4
ATh 2] %33, non-HT, HT, VHT PPDU°] 711} EHT PPDUE 9 &l Length
deo] ghe 39 W& AAE 4 9lal, HE PPDU%— A&l Length 2 =9] 312
"3o] Wi 4 1" T 3 Wl 2 2 AAE 5 ¢l

%21 STAL L-SIGS} T3 A A == RL-SIG%— A3 e 4 9lvk RL-SIGe]
o &l A= BPSK W1 &7} 484 = lth. 741 STA-S RL-SIGS| &A1& 7|22
=41 PPDU”} HE PPDU 3= EHT PPDUY S ¢+ <= 2l U},

1= 139] RL-SIG ©]-%°]| = U-SIG(Universal SIG)7} A € <= 1t} U-SIG= A1
SIG E =, A1 SIG, All B SIG, Ao A2, Alo] Al2d H=, AL (BHY) Ao
/\]:Lk—j 59] E}Okanﬂ;ﬂoiﬂ z,:%l

U-SIG=NH|EQ] HAH & X33t 4= QAL EHT PPDU ]| E}]-& 28 317] 9 8t

= 2
Z

U e
“ mf
i

H% 1

AR E x84 Ut} of| & 590, U-SIGi= 270 9] A E( & 59, A&38h=
7] OFDM A )& 712 -TW 2 = AT U-SIGE A2 A E( & &9,
OFDM A £)2 4 us9] duration & 7F2 5= 91T} U-SIGS] 7t A &2 26 H E
AR E T8 8l AFEE 9}3} o & Eo] U-SIGS] 7+ A 52 5271 9]
ol =479 3R B 7|22 S04 7 A

U-SIG+= 20 MHz @9 & T4 € 4= 9lt}. o] & 59, 80 MHz PPDU7} -4 ¥ =
7%, U-SIG7} &4 2 4= 21t} =5, 80 MHz PPDU W ol] %< 3l 47 2] U-SIG7}
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Eokd 4= 3t} 80 MHz th ¥ & )5}z PPDU= A 2 th2 U-SIGE 292
7 3t
2A .

[87]

[88]

[89]
[90]

[91]

[92]

[93]

% 139] EHT-SIG:= 721 STAS A&k Alo] AR5 23138 5= Qirh. o & &
EHT-SIGT &5 ¥ = (common field) X AF-8Z}-71'H & = (user-specific field)E
FeT vt AV e E e ek ¢ oL AV AR E He e
N A A usen ] M8 7122 249 5 vk A7 T8 Z=ERU TR
A H(RU allocation information)& 3313 5= 21T}, 47| RU allocation information
& B AR, 5529 41 STA)7F &R == RUS 9] X (location)©l] 73
AR E olu]|gk 4= 9]t} RU allocation information= 9 H| E @9 & F-A & 4=
ATh A7 AFEAANE BE= 7] FEEEE 3 54 E Aok s
RUE Hads7] f1g AR (& £, sl T RUC FFH = STAID AKX, 3T
RU¢l #-8-¥ MCS ¢19 2, 8 & RUCl| 4|8 %= LDPC/BCC LB} A X )5

%= 139] EHT-STF= MIMO(multiple input multiple output) -7 %= OFDMA
34 ol A A5 o] 5 A 7 (automatic gain control estimation)< FAFA] 7] 7]
?1ate] AFg-2 5= 9lrh. & 139] EHT-LTFi= MIMO $7 H1= OFDMA 37 of 4]
ANd g FASH] foto AgE 5 Ak

T 14 B gAY A A 2/ oAl A o] MEE A E el

%= 149] A*]3= o] @i (mobile terminal), - 7] 7| (wireless device), S
%41 -5 (Wireless Transmit/Receive Unit; WTRU), AF-8-A} 1] (User
Equipment; UE), ©]-& = (Mobile Station; MS), ©]-5 7} ) A} - (Mobile Subscriber
Unit) == @3] F-A(user) 58 st g o2 v B 4=t} ek It 149]
A 2] = 7] A =1(Base Station), Node-B, AP(Access Point), 2] 3] &, 2}-3-F, 2 ] o]
Sovekdt gy o7 By 4= qlo)

%149 Z2AA(610)T 2 HAA ol mhE STA, 41 STA, 5741 STA, AP,
non-AP, Z/H = user-STAON A =8 5= 212 A A5 Alo] & = it} o &
E0], Z2AA610)= EWAH630)E B3l AT E Flsta, 72l AEE
AestaL, S NS YA S, AT S-S et Ao S =3 5= gl
CAE ZEAA, R D ERAAHE 7 R Jom FAEAY, Aok
= ol EF/sol st A& S 7 E o vk

% 149 W 2.2](620)= 7] ERMAIH(630)E F 3 TR A E(FH, 74
ANZH)E AT 7 I, 7] ERAB 630 53l $4E AE(E, S
ANEH)E AT = ok =g 5 149 W 2 e](620)= A7 ERAIH(630)E 3
FAE NS (F, FA AN E AT = AL, 7] ERAIB630)E B3l F41E
NE(E, AN AN)E AT = At

T 145 Fxetd, A9 By BE611)S Z2AA610) B/EE
E WA B(630)°0 t st A= e skt vEl2l(612)= A5 g EE6G1D)

& TS U 2aE ) ol(613) Z2AA 61000 & A s

)

(]

ko)
j
U

U

=
o

=
o

u

—~

X

| I
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[94]

[95]
[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

Z83} 719 = (614) = Z2AA(610)0] 28] AHEE JH S 521381
71 E(614)3= H =5 @ 01(613) el A 5= It} SIM 7HE(615)3= Fr o <13}
| AFE o} 2 Fol A3 oM G AE A star Sl FahE o]
A}-&-¥] = IMSI(international mobile subscriber 1dent1ty) 28 AdE 75
AFABHA AGetr] fste] AHEE = HA FRA

T 145 x5, 29 7(640)= ZE A A (610)9] 4 3 Aed A #H

28 5= g} mho] A(641) = ZRAA(610)0l] o8 AFEE 4wl #H

A

xﬂ

] =y sl 2R,
WLAN /;ﬂ/‘o] of] th et = U &l 5 (resolution) -2 ¢ SN A tha=2] Al
2 o] -&3H= WLAN A7 o] ar&] g}, 7] 417
T Ak wpekA, A 7§ A 2 (sensing

1n1t1ator)/7H A AFe} tF2] Al -8 w2 (sensing responder)/-&- B AE {He] Al T
A A ES o] &3te] EH A 02 WLAN AN S =3at7] YA, 7 541
Ao et A9 =A-o] @79 = ). B A= AA o A Y = T4
A A dof 3t A9 A (channel measurement)©| &8 % 0 & 3 ¥ 7]
1§k 2 g AR (sounding) HHH & A QFEHC

WLAN A% Al AfA 2= v g dztele] 4241 A& o] &sto] A&
S g QdTh o] W, JIA A T 2 A role) S 7HA AL A FAHS

A~ A~
T 49

L. 4~ A H 51/\] 7] (initiator & transmitter): 7J A AF7F A d F4H & Y3 = A
3 9 9 (Measurement frame)= A4 &G}l Al SAl8= $A417] 2] daks
Tt A2 Au S

2. WAl A 2 =41 7] (initiator & receiver): WA AF7F 20d =4S e A4
3z NE F@EAel Al a8t A7l S48 e oS FAleE 98
Tt A2 Au S
ol Ao ¥ 3= A A A= AP 52 AP7} o}l STA(non-AP STA) Y
F Atk 2 g AlA = A7 WA AE7E non-AP STARI 74-9-9] A7 74
4 2} (sensing measurement procedure) & A| + ST},

el 2, 7} A1 48] non-AP STAZF 5-217]¢] 158 742 4 ¢
TN AL AR non-AP STA7} &A1 7] 9] A8 allsl= 99 =4 Al ~/=H
<=A] (measurement sequence)®] ¥ # & EA] ST

158 A3, £417] A8S 3 A AE SHA 1(AP)o) Al A1

8 5 Tk 01714, 471 AN A= non-AP STAY 4 9htk.

7T AR AN A 2F7] Y 85 | Qlel] dist S 2 S

:

Wi

H:l
S o

,_ MIO
[‘O 01%

h o b,
N oo

[
m%o

o, o2 ¥ EX‘L &
o 3o

a L
ol -
ﬁxﬂ

)
&

12 A4 & 2 s S22 7 ATk 7]

A, =
of thet & ZUAS 7] SHA 1Al A2 =

i

g oo 8

0%
N
2
=
i)
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[104] ol F AV SHA 12 EY|A ZH Y E F21T 5= At A7) A A= 37
=) 5o 900] 7| ukshe] NDP )9S 4418 5 9lth. 47| NDP 9]
S8 47 B0l Eejslol o8 Eul A EE B &

[05] o1, 47| S5 12 A7) S5t nol A 9= 04 a9l & 415 5
Stk 7] e @ 4 e lo] ek Sehe e 4] SR ne 4] S5
Lo Al s = T Q)& FAF = vk 7] S 12 7] A A Al AL
= sz elg FAIT 4= Tt

[106] thE AAJ &2, A7) SHA 12 A7) A AR S =W 9y 9
AT Foll 7] AA A A A T e 9)g HA 4 2Lk

[107] 5158} gol 7fA x}?l non-AP STA7} 4 417] 9] A&-S Z=3lali= A9 1S
THE T G B A7 A 8E 2

[108] L Aol Folahi= STA/APE A1 5212 918 J & Sl A A 93 F
STA| that AR E M2 wghe 4= i),

[109] 2. 7HAI AR non-AP STA= Al S48 Al 2Fst7] Asf A Al ol 3ol &
AP Al A7 27 3% 2 ¢ (sensing request frame) = F7] A4 2%
32 9 9 (initial sensing request frame)& 52 & 4= )T},

[110] 2. A.7J7] non-AP STA7} &418H= &34 T2 v AR 5 4% E=
AR5 Eeke ¢

[111] 2. A1 A 5@ A STA®N ol ¢k A H (Sensing responder STAs info)

[112] 2.A.1 1.7 AR E 3 52 A (discovery) AAFE B3| A gpolgl Al o
Fo = STAE ) o3 STA-ID(identifier) 4 B 4~ At}

[113] 2. A.ii. A1/ 93 %] A|(Sensing role indication)

[114] 2. Alii. 1471 AA = A A A S7] e sdstaA 47 92=
Fafat=Alol thek FR A = 9l

[115] 2. Al 2. 7] AAl= THIER :r“*%! ATk o] wf, AH =, WA A7F FA1 7]
Ag ek A5 4] A= OO 2 A%, WA AT AV 9SS
Fdste A A7 AN = 12 AA-E 5 3

[116] 2. A. iii. TXOP == A4 ]{P(sensmg duration)®l] o3+ A .

[117] 2. ALdii. 1. 7] A B Al Z7 2 4 9 (Sensing measurement frame)-2-
sl $H(exchange)dt 7] &k Al 7hell Tk Q1. 5= Ut}

[118] 2. A.iii. 2. 7] Kol 7|Hksto], A = 3}E](third party) STAE & NAV(network
allocation vector) 4 -8 $>3) & 4= v}, uph A, A4 & 2Fo] B % (protection) =
9

[119] 2. A.iii. 3. %7] TXOP+= non-AP STA7} 417 & #1 &l A APl ] &7 8F+= TXOP
£+ A 3 A (sensing negotiation) A] 2 X ¥ = TXOPY = 3l

[120] 2. A.dii. 3. A 7 Al A E = TXOPS! A5, 7] AR = /‘3]%01 o=
BESTAESNA /42 = Atk 3 Ao Frolsls BE STAES 47|
ANE A S A AL 5 9
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[121] 2. A.iii. 4. A7 ARETHIER A E 5 gith

[122] 2. A iv. A7 B 2~ E(Sensing burst) -7-/d of] T g 4=

[123] 2. A iv. 1. A 7132 ko] Ald ¥ 2= E(sensing burst) 2 1A 2 2 AT o]
o, &7l AR= A7 HAEL ¢ A BBl Ao tigh RS 3
AN

[124] 2.A.v. A &2 o9 Z A B (Sensing operation BW info)

[125] 2. A.v. LAV AR = A SA o] 3= o Foll thgh R 5= 3t
ol 714, 7] A4 B3= 20, 40, 80, 160 H/EE 320MHZ'§ A A8k7] fl8f 3 ER
T4E Ao

[126] 2. B. AP “d7] non-AP STA7} &-218k 8 2 e el sk §5 = d-&
non-AP STACl Al 413 5= Qlth. o] wf, 7] & Zae|d & o3 22 AR E
38t 2= 9l

[127] 2.B.i. 417 o] ¢ Z(Sensing BW)

[128] 2. B.ii. A& 93 TXOP(TXOP for sensing)

[129] 2. B.iii. A1d €F21(Sensing confirmation)

[130]  2.C.“37] non-AP STAS} AP7} n3sli= Al &% Zelda S5 Zo|d-&
Fote] A= 3HE] STA«= NAVE AA st A 2ol Faly = st Ald
= é?(channel access)= -3 84| &= I AT

[131] 3. Al -5 32 2] ) (Sensing responder/response frame)= 7] A] AFoll A %2138k
APE F3/A1d 27 = Y& Bl gt A = Ej(sensmg capability)S-
7EA AL = A STAE A A & 38l -+ A=A = vtotatr] s A
ﬁ@%@%ﬁ%@%ﬂ@EHHVWWWmm%m%MMMQ ERA =

[132] 3.A.71 A E ZEY =24 EYA e o 22 AR S s
ol x9S Ut

[133] 3. A.i STA-ID: A1/ STA®] o & ID

[134] 3. A.ii. 33+ 22 E ¥ (Spatial stream: SS) & < (allocation sensing): Al A
STA Al & ¥ T3t ~E- o] tdt A1

[135] 3. A.iii. BW: 4170 Tl

[136] 3. A.iv. A7d £ A A](sensing measurement indication)

[137] 3.A v A Al d 2l 2 % (Sensing channel confirmation request)

[138] 3. A.v. L A7 Al Ad &l 2700 thdt Jr= A thg Foll that S74)
7hs ARE AAE F vk AV A B=20MHz @G E A E 5 AT B
A7 4 B 9 E W (bitmap) &2 A2 4 )

[139] 3. A.vi. A7 3] =18 @ 3 (Sensing feedback request) &1

[140] 3A VL LT A Bl mm g 5 of ol gk HH= 58 v = o] FAlo]
QA ARZ XA sh= AR o AT

[141] 3. A. vii. 5% Z 4 9 (Response frame)©l] T3k o A B

[142]

AV LAV ARE S ZH Qe $48 A3 RU BF JHE £S5
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[145]

[146]

[147]

[148
[149
[150
[151
[152
[153

—t e e e e e

[154]

[155]

[156]

[157]

[158]

[159]

[160]

719k ol APERE A4 E 39| Ql(sensing poll/polling frame)= =41 3} +=

A S H A STAE 2 APl Al -5 3Z 8 Y (response frame)e 5413 5= 9
4.A.37] T Q& SIFS 7HA 0 & =214 (sequential) O & APl A 541

T AT =, Y] S ZH Y2 APE R Y= g9 E S 2 RU

S (resource unit allocation)S ©]-&3lo] @3 Z ) =41 3 SIFS 7+4 F ol

5787 9 2l Y-S S5Fo] AP A A Al 54 (actual sensing
measurement)®l] Z+od81= STAE S dpelst = Qv AVl &9 2d Y 721 +
SIFS 7 7} 2ol 7] AP= A 548 Fdst7] Agt Eg A Zd & Sl
T AUtk

5.A. %71 A AP7F A%t El A Zd -2 7H A AFQ] Non-AP STA 9]

]

NDP(null data packet) 28| ¢} F41= 7 817] H a4 AFEE 5= ATt
5.A.1. 787 AP7F SAleHE B A 2 Y e g2 ARE ¥3s

AN
5. A.i. 1. 7§ Al A} non-AP STA 2] ID
5.A.1.2.RU &9 = @95 F2)d A H(allocated subchannel info)
5.A.1.3. & 2EH ] ol i AR
5. A.i. 4. LTF(long training field)2] 7|5~ =& LTF9] §H&
5.A.i.5.LTF¢] =17]

5.A.i. 6. A17d =74 A A|(Sensing measurement indication) *=5= NDP %41
A Al (NDP transmission indication)

5.A.1.6.A.737] AHE = A A1 Aol Al NDP Z e Q2] 418 2%
o]
AR

5.A.i.6.B. SHAE2 4V R E F34 NDP 2| Qo] $210] A=+
ot 4= i vk

5.B. 3 Ay EdlA Zdde Al
Azt S kg7 flei A ARgE 5= 3l

6. 737 NDP Z &1 9] 215 18t Eg]A 2998 APE Y EH
A A= A Z4S 93 NDP Z 298 S48 5= olth A7) ND
EA Za g9 541 F SIFS A1} Fofl 412 5= 9l

)

b %

H

12

A~
T

ol
o:

o

2,
oX,
olo
ofl
2
!
=
=
zZ
»,
v
[
o
ke
o
ofy

2ol

r2
& rot

b

EIEIES

measurement feedback)S ¢34 3| = @2 > 9| ¢)(feedback request frame)<-
=52 STAE N Al 413 4= 9l

7.A. 747 I =W 9 991> NDP Z# Q19 $4l 3 SIFS 4 7 o 414
T At

7.B. 371 A=W oA et g AR T A B ARE X8

% 9lek.

(g M
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[161] 7.B. i. 3] = E} 9] (Feedback type)

[162] 7.B.i. 1. 7] 3= E}9)-2 CQI(channel quality indicator), RSSI(Received
Signal Strength Indicator), Z+ %= (angle), compressed 52 X33 5 31t}

[163] 7. B.ii. =3 A 7] (Codebook size)

[164]  7.B.ii. 1. A7) ARz v =y = gr ol A7)0 tid 4R 5= ),

[165] 7. B. iii. ¥ =M 34} & (Feedback resolution)

[166]  7.B.iii. 1. 471 AR = Ad SAH @l & 501, n=1,2,4,8, 16 5)°l &
AR E Eekst 4= 9},

[167]  7.B.iv.RU &3

[168]  7.B.iv. L A7 AHi= 54 AR g=w 58 A] ALE- %= RUO|| gt
AR5 238 5= 9l

[169] 7.B. v. 33k 22 E ¥ (spatial stream: SS)

[170]  7.B.v.1.747] AR= S SSo| 4= 2 ¥l Ssof A 2FAdol] thgk AR E
E3 4 v

[171] 7. B. vi. MCS(modulation and coding scheme)

[172]  7.B.vi. 1. A7) Az 3= A Hof] ALE-% 1= MCS A H.& £33t 4= gt}

[173] 7. B. vii. 91 29 (Encoding)

[174] 7.B. vii. 1. 7] AH = g =l A H o g3l 1w A H(BCC E+= LDPC)E
ol 2= gl

[175] 8.7 JJE W o 29 FA Foll SHASTAEEFH v =W 4HE
FAG AP T2 SHAER R FAIg Ad S A RE WA A A 218
4 9l

[176] 8. A.787] SHA STAE S S| = 87 2 2|9) 5241 5 SIFS 7 1} o] &
RUS o] &5}0] FA0] 5=l 4us 52 4 3]

[177]  8.B.747I¢t vh=27, $HAEL SIFS (HA S = 9| =W A 15 S AP A
TAHA o2 AT Y

(1781 8.C.ol71A, AAo] Foldh mE Srhat STAZRE 9 =0 4u g e &
SIFS 7 3} Foll, APi= A Aol Al & S =il A WS $413 5 9lrh,

(1791 8.D 4715k T2, APE AN AZRE Tml 24 Tl 54 Fol
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/019596

A. CLASSIFICATION OF SUBJECT MATTER

GO1S 7/35(2006.01)i; HO4W 28/18(2009.01)i; HO4W 74/08(2009.01)i; HO4W 84/12(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

H04W 74/08(2009.01); HO4W 84/12(2009.01)

Minimum documentation searched (classification system followed by classification symbols)

GO1S 7/35(2006.01); HO4B 7/04(2006.01); HO4B 7/06(2006.01); HO4W 4/02(2009.01); HO4W 48/20(2009.01);

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: 51 @ (wireless local area network), <442~
(station), NDP(null data packet), = A e (trigger frame), Ay E e (sensing poll frame), 31 = ¥l (feedback)

BT

E (access point), 2xH| o] A

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2004104 B1 (INTEL CORPORATION) 25 July 2019 (2019-07-25)

Y See paragraphs [0024]-[0059]. claim 1 and figures 6-7. 1,6-8,17-18

A 2-5,9-16
KR 10-2015-0035721 A (LG ELECTRONICS INC.) 07 April 2015 (2015-04-07)

Y See claim 5. 1,6-8,17-18
KR 10-2010-0130535 A (LG ELECTRONICS INC.) 13 December 2010 (2010-12-13)

A See claims 1-4 and figures 1-7. 1-18
KR 10-2016-0143681 A (LG ELECTRONICS INC.) 14 December 2016 (2016-12-14)

A See claim 1 and figures 8-10. 1-18

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

D&

document member of the same patent family

Date of the actual completion of the international search

29 March 2022

Date of mailing of the international search report

29 March 2022

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.
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30 May 2016 (2016-05-30)
A See claims 1-5 and figures 3-5. 1-18
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. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2004104  B1 25 July 2019 CN 104981711 A 14 October 2015
CN 110087178 A 02 August 2019
CN 110087178 B 29 June 2021
EP 2965111 Al 13 January 2016
EP 2965111 Bl 19 May 2021
JP 2016-514250 A 19 May 2016
JP 2018-102001 A 28 June 2018
JP 6300834 B2 28 March 2018
JP 6496854 B2 10 April 2019
KR 10-1826213 Bl 06 February 2018
KR 10-2015-0104162 A 14 September 2015
KR 10-2018-0026737 A 13 March 2018
™ 201447345 A 16 December 2014
™ 1522640 B 21 February 2016
us 10064154 B2 28 August 2018
us 2015-0168536 Al 18 June 2015
us 2017-0013584 Al 12 January 2017
us 9261580 B2 16 February 2016
WO 2014-137391 Al 12 September 2014
KR 10-2015-0035721 A 07 April 2015 CN 104429148 A 18 March 2015
CN 104429148 B 11 January 2019
EP 2874459 Al 20 May 2015
EP 2874459 Bl 18 March 2020
JP 2015-527790 A 17 September 2015
JP 6162801 B2 12 July 2017
us 2015-0208436 Al 23 July 2015
us 9585165 B2 28 February 2017
WO 2014-011006 Al 16 January 2014
KR 10-2010-0130535 A 13 December 2010 CN 102461278 A 16 May 2012
CN 102461278 B 04 February 2015
EP 2438785 Al 11 April 2012
EP 2438785 Bl 17 August 2016
ES 2597928 T3 24 January 2017
JP 2012-529217 A 15 November 2012
JP 5245008 B2 24 July 2013
KR 10-1433%7 Bl 27 August 2014
us 2012-0128090 Al 24 May 2012
us 2014-0219263 Al 07 August 2014
us 2015-0215862 Al 30 July 2015
us 8711968 B2 29 April 2014
us 9008210 B2 14 April 2015
us 9807685 B2 31 October 2017
WO 2010-140742 Al 09 December 2010
KR 10-2016-0143681 A 14 December 2016 KR 10-2304975 Bl 24 September 2021
us 10038535 B2 31 July 2018
us 10587381 B2 10 March 2020
us 2017-0033898 Al 02 February 2017
us 2018-0331795 Al 15 November 2018
WO 2015-156495 Al 15 October 2015
KR 10-2016-0060579 A 30 May 2016 KR 10-2360269 Bl 09 February 2022
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A. W o] &3l 7S EF(FASH EFAPC)
GO1S 7/35(2006.01)i; HO4W 28/18(2009.01)i; HO4W 74/08(2009.01)i; HO4W 84/12(2009.01)i
B. ZALE Bof
XA H AT HFAESE/HE 714D
GO1S 7/35(2006.01); HO4B 7/04(2006.01); HO4B 7/06(2006.01); HO4W 4/02(2009.01); HO4W 48/20(2009.01);
HO4W 74/08(2009.01); HO4W 84/12(2009.01)
ZALE 7w okl fate HAwd o] 9o £
s S 8T B S F A S AIME L AL FHAaE g el 71 A" IPC
EE S 51 D QR EAINE I 2ALH B e ER 2] 7] A IPC
A A ol o] 8- Xdé do] e w o] (o] e Al o] 29 B3] W A Ao et A1)
eKOMPASS(5-3] 4 5 A WA 28 & 7] ¥ =0 51 W (wireless local area network), 4 Al 2= 3 €1 E (access point), 22 H] 0]
M (station), NDP(null data packet), E 2] A Z 9| 9 (trigger frame), A1-Y 2 X 2| 2 (sensing poll frame), ¥| = ¥ (feedback)
C. H 54
F}el a2 * l&wdy 9 g FHEEE s B 7 A = ATg
KR 10-2004104 B1 (1€ 2 ¥ 7] o]4)2019.07.25
Y w2t [0024]-[0059], 78 1 B £ 6-7 . 1,6-8,17-18
A 2-5,9-16
KR 10-2015-0035721 A (A #] A=} F=2] 3] A} 2015.04.07
v 78} 5 A% 1,6-8,17-18
KR 10-2010-0130535 A (%) A=} 2221 5] A1) 2010.12.13
A AT 142 &9 17 3= 1-18
KR 10-2016-0143681 A (%] A =} 2= 21 3] A} 2016.12.14
A 4781 H = 8-10 Fx 1-18
KR 10-2016-0060579 A (k=3 xH&-A41 6 41 2016.05.30
A ATE 15 0 B 35 F 1-18
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P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
TA AL A gEd TAH ZALE A e
202243034294 (29.03.2022) 202213034294 (29.03.2022)
ISA/KR®] 7 2 -7 52 AR
gyl 5534
(35208) A F G A AT JALZ 189, 4% (EALE, F 5] uh3 d
A3 h
A H3E +82-42-481-8578 7 3 3. +82-42-481-3463

XA PCT/ISA/210 (- A 271 (2019 78)




TAZAR A ZAEZYHE
S5 Ae A PCT/KR2021/019596
i F7)9 B¢ 5 F7)9

KR 10-2004104 B1 2019/07/25 CN 104981711 A 2015/10/14
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EP 2965111 Bl 2021/05/19
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JP  2018-102001 A 2018/06/28

JP 6300834 B2 2018/03/28

JP 6496854 B2 2019/04/10

KR 10-1826213 B1 2018/02/06

KR 10-2015-0104162 A 2015/09/14

KR 10-2018-0026737 A 2018/03/13

TW 201447345 A 2014/12/16

TW 1522640 B 2016/02/21

US 10064154 B2 2018/08/28

US 2015-0168536 Al 2015/06/18

US 2017-0013584 Al 2017/01/12

US 9261580 B2 2016/02/16

WO 2014-137391 Al 2014/09/12

KR 10-2015-0035721 A 2015/04/07 CN 104429148 A 2015/03/18
CN 104429148 B 2019/01/11

EP 2874459 Al 2015/05/20

EP 2874459 B1 2020/03/18

JP  2015-527790 A 2015/09/17

JP 6162801 B2 2017/07/12

US 2015-0208436 Al 2015/07/23

US 9585165 B2 2017/02/28

WO 2014-011006 Al 2014/01/16

KR 10-2010-0130535 A 2010/12/13 CN 102461278 A 2012/05/16
CN 102461278 B 2015/02/04

EP 2438785 Al 2012/04/11

EP 2438785 B1 2016/08/17

ES 2597928 T3 2017/01/24

JP 2012-529217 A 2012/11/15

JP 5245008 B2 2013/07/24

KR 10-14339%7 B1 2014/08/27

US 2012-0128090 Al 2012/05/24

US 2014-0219263 Al 2014/08/07

US 2015-0215862 Al 2015/07/30

US 8711968 B2 2014/04/29

US 9008210 B2 2015/04/14

US 9807685 B2 2017/10/31

WO 2010-140742 Al 2010/12/09

KR 10-2016-0143681 A 2016/12/14 KR 10-2304975 B1 2021/09/24
US 10038535 B2 2018/07/31

US 10587381 B2 2020/03/10

US 2017-0033898 Al 2017/02/02

US 2018-0331795 Al 2018/11/15

WO 2015-156495 Al 2015/10/15
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