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(57) Abstract: Proposed are a method and an apparatus by which
a wireless device cooperates with another device to perform wire-
less sensing on the basis of wireless sensing in a wireless LAN sys-
tem. Particularly, a first device performs capabilities negotiation with
a second device. The first device receives first determination infor-
mation from the second device on the basis of the result of the ca-
pabilities negotiation. The first device transmits, to the second de-
vice, second determination information that is a result of processing
the first determination information. The first determination informa-
tion is prior information required for identification on the basis of
wireless sensing. The second determination information is a result of
identification on the basis of wireless sensing.
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[40]

5= 16 th 3t Device7| ol =3k o] A2hE 845k o]
X 172 7} Deviceol| A ol =35t A5 &
%182 E A A dof) & F A 7] 7] 7

E_ ]jé—]xﬂj\_‘loﬂ}\_‘l “A EEL‘ B(A OrB)nL “gz—l An “O ]] Bn EEJ: “AQ;I'B E_Ef‘”%
ojmet 5= ik &e] mdshu, & WAl A “A Hi= B(A or B)"= “A B/HE=
B(A and/or B)" . & A = It} ol & 501, & WAl Aol A “A, B 1= C(A, B
or Oy’ “Q A A, “Q A B, “Q2 C’HE= “A, B2 Co Y99 2E Z3(any
combination of A, B and C)"& 2|1 & <= 3]

- G M| Aol A AREE = Sl H (O 4 ﬁ(comma)b “l/IE L(and/or)” 2
oful e = k. o & 01, “A/B”= “H/HE= BYE o1 5= 3t o] <] U?E‘r
“A/B”J:“OX] An “0]] Bn EEJ:“AQI_BE—PIJ’,%‘/‘I ]6_21—3]: ]Ijl_ O:‘ﬂ ,“A,

CnL “A B EEL‘ CnE‘. ‘/‘I ]6‘]— A~ 0]

o A Aol A «“& o] & shiel A 2 B(at least one of A and B)"&, “ 2.2
An“g]] Bn ILE}: “AQI_B im] 1:57'1‘5‘.‘ ‘/‘I ‘Ig]_ A~ O]Ijl_ I:Eé‘l_, E_ ]jé‘]xﬂ}\_‘lo} }\ll “Z’]O—]E
3Fr}2] A HE3= B(at least one of A or B)”L} <& o] &2 &} 1} o] A /H = 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}
FdatA sl E 2

LSk B g A A o] A “Xﬂ, o] &= &}l A, B 2 C(at least one of A, B and C)”+=,
“QA A “QA B, “Q A CPHE= “A,B 2 Co Y99 BE Z3(any
combination of A, B and C)"& | 1| & <= 3t} 5‘55& “Hojx dlo] A, B =
C(at least one of A, B or C)"1} “2 o] &= 3}1}2] A, B Z/H = C(at least one of A, B
and/or C)’= “4 o] &= 5} 2] A, B 2 C(at least one of A, B and C)"& 2|1 & 4=
AN

L B A A A AFEE = HE = o & EO](for example)” E o1 T
ATH TA A o2 “Alo] 4 H(EHT-Signal)” % ZA|H A5, Ao AH 2
o #| 2 “EHT-Signal”o] At AU o= vk D] s & HAA & “Aof
AH = “EHT—Slgnal”i A gh(limit) =] A] &1, “EHT-Signal” o] “#|o] 4 B 2]
A2 AortE A 4= Q) e “Alo] 4 B (=, EHT-signal)” & A ¥
g0l &, Al o] A E”ﬂ o] @ & “EHT-Signal”7} A ¢tg AL 4= 9l

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
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[42]
[43]

[44]

[45]

[46]

[47]
[48]

5o, B WA A2 o]ale] A= FA W (wireless local area network, WLAN)

Al 2=®llof] 285 4= gl o & Eof, ¥+ ® A4 += IEEE 802.11a/g/n/ac®]

T4 o1, IEEE 802.11ax 1A ol 482 o vt =3k - F A= A5

Al Q%] = EHT 17 %+ IEEE 802.11be 1A ol &= 282 5= QU T} L5k &

A A o] Y #E = EHT 14 5+ IEEE 802.11be & 7|4l (enhance) & A 22
FAH A E AGE Qo) EE E FAA Y A= ol s A Al ~Flo
8= 4= Q). o] & £94, 3GPP(3rd Generation Partnership Project) -2 ]|

| ¥+&}= LTE(Long Term Evolution) 2 1 %l S}(evoluation)®l] 7] HFsF= o] & F21
A 8loll 488 4 ok e, B 3 AN o] el = 5GP 7o) 7 hal 5
NR F2 9] 41 A] 2o 2435 2= 9

N

olsl ¥ HAAM Y V=4 5= @%6}71 Asll 2 FAMTE A 7 =
714 58S A9

T1e BgAA e 4 AR Z/mE Al R o] A9 S ek

19 A= olstel A A= e V4 A sl o =12

A o] &2 3o STA(station)ol] FHA T o] & Eof, 2 A A 9] STA(L10, 120)%
o] & T (mobile terminal), 41 7] 7| (wireless device), T4 %21 F- 4 (Wireless
Transmit/Receive Unit; WTRU), A}-8-A} %8| (User Equipment; UE), ©]-& = (Mobile
Station; MS), ©]5 7} A} 5% (Mobile Subscriber Unit) == ©@<=3| 4] (user)
s gFd ARy B 7 ok 2 EAIA ] STA(110, 120)2 I ES =,
7] A] = (Base Station), Node-B, AP(Access Point), &) 3] ¥, €}-5-F, @ o] 52
Ut g or B 5 vk ¥ WAlA 9] STA(LLO0, 120)2 =41 A, 54
ZL2] =41 STA, %21 STA, 572 Device, %% Device &2 t}Fst =2 o &2 B2

A
T 3

o & 01 , STA(110, 120)-> AP(access Point) & & 733} /1 L non-AP 9 &

P 5= Qe =, ¥ WA A 9] STA(110, 120)-> AP H/H5= non-AP9] 7] 5&
Aot 5= Atk B HAA A AP APSTAL =5 FAE 5 3

- g Al A 9] STA(110, 120) IEEE 802.11 714 o] €] 9] vt} s G2l -4 &
A A3 5= At o & £, 3GPP Aol hE B4 F A (& £, LTE,
LTE-A, 5GNR 71 2)5& A 4% 7 ok ek 2 A A o] STAS Foff A3},
A} (vehicle), 7R Q18 A FE T v G2 A E = dvk 3 2
g A ol STAL 74 T8}, G4 T3}, tlolB 541, A& 53 (Self-Driving,
Autonomous-Driving) & 2| T}t 521 A 8] 25 g SA1& AT = )

B Al A o] A STA(110, 120)2 IEEE 802.11 52 7 A4S wl2= w4 H<
A o] (medium access control, MAC)$} 54 wj] Hof] o] g+ & 2] 7% (Physical Layer)
o]H;ﬂ] ]/\E _]_6‘]—6‘]— 2= ohq_

T19] F2 ()8 7] 22 STA(10, 12002 Agsh4d o] ahe} o,

AT STA(110)2 Z2ZAIA(111), Wl F2](112) H EJAAH(113)E 3+
Atk EAlE T2 A, v Fe] B EJAI = 42 Hme] Jo® Al E I,

2

oA s
=

e,
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[54]

Aok & ol E5/7150 st & &8l 7 E &
A1 STAS] ERAIH(113)= A& 9] F541 52-& 78k}, -4 4 & 2 IEEE
802.11 3} 7l (e & o1, IEEE 802.11a/b/g/n/ac/ax/be &)= 4218 4= At}

o| & 0], A1 STA(110) AP o] L ¥ E2}& 53 5= gt} o & S0,
APS] T Z MM (111)= EWAH(11)E 8 AT E A5, A KT E
S

Aglstal, $A NS E AL, AT FAE g A E A
HE 2 (112)= EAAHA1)E 53 TA"E AN, 72l A5 A4S
AL, EWMAHE B8 $49 N3 (F, $A A5 A 5= Q)

of| & 50, A2 STA(120)-<> Non-AP STA 2] 2| &% .
E0°1, non-AP9] E AW (123)= A5 9] 4l 52hs ot A 2 o2

o & E0], Non-AP STA 2] Z 2 A A (121)= E#WAIH(123)E
FAlstaL, A A E Ageta, $A s E A, AlE S48 A
Ao} & =8 a 4= 9lt}. Non-AP STAS] W 2 2](122)= E WA B](123)2 3
FAE NS (ZF, FA AN E AGS 5 A5, EWAAHE B3l FAE NS,
A ANZ)E A 5 T

& Eof, o] 5] WA A oA APE HAIH X 2] F2F2 A1 STA(110) Ei=
A2 STA(120)0] A =3 = 4= gt} ol = 5] A1 STA(10)°] APS] 7%, APE
FAIE A2 9] BAE AL STA(110)9] ZR2 A A (1110l ol &) Ao =] a, A1
STA(110)2] Z2ZAA (111l &l Ao == ERHAIH(113)E S8l A=
N7 A EAY =29 4= ) 3, AP T2t I ® Ao H K AP2]
ZA/42A A 3= AL STA(110)9] #l =2 2] (112)0) A= 4= 9l o). e A2
STA(110)°] APS! 75, APE A ¥ =] o] & 2F-2 A2 STA(120)9]
SR A (121)0]) o8] Ao] ¥ a1, A2 STA(120)9] EEA|A (121)0]] 2] 8 o] &) 3=
EWdAHA23)E 3l B E A7 SAEHAY A E = ok 13 AP
& &holl THE Ao AR AP F41/5441 2l E = A2 STA(110)9]
w22 (122)°l #7449 5 3

o & 0, o] 3F2] A A o) A non-AP(*:+= User-STA) & A H A o] 522
Al STA(110) B A2 STA(120)0l A =302 5= Slt). o] & 5] Al|2 STA(120)°]
non-AP%l 79, non-APE A ¥ 2] 9] F2h& A2 STA(120)<]
SR A (121)0]) o8] Ao] ¥ a1, A2 STA(120)9] EEA|A (121)0]] 2] 8 o] &) 3=
EWAH123)E S8l HHE M7 S AY AE S Q) S
non-AP2] F 2ol T H Alo] R APS] FAl/74 AlE = A2 STA(120)9]
] 2. 2] (122)e)) A 4= 5= At} o] & Eo] A1 STA(110)°] non-APS! 7%,
non-APE A H AX] o] T2 A1 STA(110)9] 2 A A (111)°]] 2] &l
Aol ¥ a1, A1 STA(120)2] ZZ A A (111l o3l Ao 5= EWMAIB(113)E 53]
A NS 7 FAE AV FAE = ok 3 non-AP9] F Aol T E A o
AH U APS] $Al/5mAl Ala = A1 STA(110)9] H 28] (112)°l] A= 5= ).
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[55]

[56]

[57]

[58]

o|5t2] M| Aol A (5:41/4241) STA, A1 STA, A2 STA, STAL, STA2, AP, A|1
AP, A|2 AP, AP1, AP2, ($:41/5=41) Terminal, (5:41/5=421) device, (541/5=41)
apparatus, U E 9 7 502 Ed|= X = = 19| STA(110, 120)= vt 4=
ATE A& Eof, FAAJA ¥ 35 glo] (F21/521) STA, A1 STA, A2 STA,
STAL, STA2, AP, A|1 AP, A2 AP, AP1, AP2, (%-21/9=41) Terminal, (Z-21/5=41)
device, (5-21/5741) apparatus, Y E ) I 50 & FAIH A5 & 19 STA(110,
120)& ov| e = ot ol & 50, o] ato] Lol A thsk STAC] S (ol &
£0], PPPDU)E $52181= 528 & 19 EWAB(113, 123)0) A =3 5] 3=
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 Weol| 385 = A B F =(SIG, STF, LTF, Data) 2 =2] H E
ABE AR/EE/TAANT] 29 /9 29 3= F 2} 2) PPDU Wol] 2385 3=
2] B A= (SIG, STF, LTF, Data) 2 =5 9| &} A& = A|7F 2F o]y} 9} 4=
AL E S0, AB A Y A9) 55 AA/74/3 5 3= T2, 3) PPDU Wil
¥35 3= A B FE=(SIG, STE, LTF, Data) Z =2 98] A& 5= &4 3
N A2 & Eof, 9pd 8 A 2, STF/LTE Al d 2, SIGo| 3 &5 = d ~Eg)
A2y 58 AA/TAB] 55 T2, 4) STAY thal 2849 = Ag Ao] F32F
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]
S A g AR E 5/ AMH 2/ 2 S Al AE sk vk
AH (A E 5o, Zu/MBd /Aol du/aebn H/ohe] Fol #HE AE)E =
1o] ¥l 22 (112, 122)°) A= 5= 3t

Azl 1o e (a)2] A X|/STAYE = 19 59 (b9} go]l ¥
AT olst & 19 HEH (b)S 7| 22, B g Al A 9] STA(110, 120)< A

o & 50, == 19 F5H (b)oll =A1H EMAIH(113, 123)F F=3 & 12
T2 (@of] EAIE EWAIH O} 53 V] 5E& AT 7 T ol & 0], =
18] 2529 (b)ell =AIE ZEAA (114, 124)S T2 A A (111, 121) &
W 2 2](112, 122)5 ¥3kst &= v} = 19 5 (b)oll A H T2 A A (111,

gl
Els

p

(o

it
o}

O

=

A

=

Y

—

2
121) F W 22112, 122)= A=k 5 19 F 51 (@)l =A " Z2 A4 (111,
121) 2 W 22112, 122)¢F FL 758 78S 5 9

olgtoll A HH &=, o] & W
F4=4l §-Y51 (Wireless Transmit/Receive Unit; WTRU), AF-8A} AH] (User
Equipment; UE), ©]& = (Mobile Station; MS), 15 7}} A} f-11 (Mobile Subscriber
Unit), -f#| (user), ## STA, W E | =L, 7] A = (Base Station), Node-B, AP(Access
Point), & 3 ], &$-F, o], 521 A, &4 A, 524 STA, 41 STA, =21

T

Device, %41 Device, 574! Apparatus, 2/%E5= 541 Apparatusi=, 5= 19] F5H

(mobile terminal), 5+ 7]7](wireless device), 1



WO 2022/050461 PCT/KR2020/012003

[59]

[60]

[61]

(@)/(b)oll =AIH STA(110, 120y 2] at A, & 19] 2 (b)ol] EA1H
ZRAVY HA14, 124)5 )T = 9l =, B WA 9 Ve A 5, B 19
259 (a)/(b)oll =AIE STA(L10, 120)°)] 312 =5 9lar, &= 19
SAE 22 A H(114, 124)0)RE 8 E FE gtk g E B
Aol Az g FAlsh= 7le4 54&, 5 19 7529 (@/(b)l] A€
EZAAALL 12104 A" A N7t 519 HEW (a)/(b)ell EATH
EWAIB(113,123)S &3l S5 = V&4 S 0= ol 4 ) i, £
STAZL Alo] A2 & FAlshe 7IEA 548, 2 19 751 ()l =A€

2 AN (114, 124)0o0 4 EANAIE (113, 123)2 A= Ao A5 7 A H =

7144 S5 o2 ol 4 gk,

:

5 5o, 52 STAZF Al A5 & 728t =7|e4d 54, 519 H 5
(@°l] =ATE EMAIH (113, 123)°] o] Alo] A7t FAlE = 7]e4] S o=
olgllE o Atk L=, FALSTAZE Ao A5 & 218t 74 542, =19
L e (a)o] EAE EWAH (113, 123)0] 218 Ao a7 = 19 ey
(@°ll =ATE Z2AA (111, 1200 o8 55 = 7|4 54 o= olsld 4
ALH =, T4 STATF Al 2 &5 A= 74 542, B 19 54

=1

(byoll =ATH EMATH (113, 123)°)] =218 Ao A 57t &= 19] B2 (b)ol]
AR 22 A (114, 124)) o8l 5H= Vw4 5 o= olald = At

T 1o B (b)E ek, w2112, 122) Well AZ E o] (115,
1257} £3E 5= gtk AZE 9 o] (115, 125)F Z2A A (111, 121D 9]
&2h& Ao 8k+= instruction©o] E3HE 4= At AZE Qo] FI=(115, 125)+
thefek zr e o' 23k 5 Qi

1o EAIE TR AL, 121) B Z2 A4 H(114, 124)
ASIC(application-specific integrated circuit), TF2 | A, +=2] 32 L/E = dlo]
A FA 5 23S 5= It} ZE A A = AP(application processor)d = AT}
& B0, & 10 Z=AE ZRZAA (111, 121) T Z2A 3 (114, 124)2
DSP(digital signal processor), CPU(central processing unit), GPU(graphics processing
unit), % 5 (Modem; modulator and demodulator) &= % o] & 3}}& E 88 4= Q)
& B0, & 10 Z=AE ZRZAA (111, 121) T Z2A 3 (114, 124)2
Qualcomm®°]] 2] &} A =¥ SNAPDRAGONTM A| 2] 2 3Z 2 M| A, Samsung®°]|
ol &l A Z¥ EXYNOSTM A 2] 2 S Z A A, Apple®el] ol Al =H A Alg]=
3 2 A A, MediaTek®°l] 2] 3l Al =¥ HELIOTM A] ] 2= X 2 A 4|, INTEL®?])
ol 3] A Z2¥ ATOMTM Al 8] 2= Z 2 M| A = o] & 74 (enhance) & 2= 2 A A L

E o x| Aol A A8k 3= non-AP STAE 7-E AP STAC 2 9] 412 93
DA A5 Bl A A PPDU/E Z/A & 5ol SAlE
, 2= A A ol A 51k = AP STAZ F-E| non-AP STA S 2 2]
Mg st A5 ofn s = Qla sl A8 E-3l 8hek e A PPDU/E A /4l &

il
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ol F4E
[63] L 2w FAMWLAN) G 25 Ve 7l ol ok
[64] 1= 29] A& IEEE(institute of electrical and electronic engineers) 802.112]

Q132 g}~ E & 2] BSS(basic service set)2| -2 5 LERUICE

[65] 29 s Fxstd, T W A /S SR IR T o] o] I A E B A
BSS(200, 205)(°] 3}, BSS)E £33 4 1t} BSS(200, 205)+= A 34 o2
F713}E o] Fol A A E F21E 4 1= AP(access point, 225) 2 STA1(Station,
200-1)3 - AP9F STAS] { o =24, 54 492 7He 7= 7d-& ot
BSS(205)+= &tte] AP(230)ell &kt o] 2] AT 71s $F STA(205-1, 205-2) &
Eé‘]—%]— 3,11: o]q_

[66] BSS+= Aol & slu}e] STA, ¥4+ A4 8] 2~ (distribution Service)E A| & 3F+=
AP(225,230) 2 t}5=9] APE 1A A1 7] = #-4F A] 2Bl (distribution System, DS,
210)= & kst 4= 9o},

[67] Fab Al 2281 (210)2 o] 2] BSS(200, 205)2 1A 8o g5 Adu] 2 Aol
ESS(extended service set, 240)E 78 & 5= ATt ESS(240)+= 3p = of & 7} 9
AP7} #AF Al 22 ¥1(210)8 F 3l 1A E] o] o] Foixl shte] HIEQ A E A A8t
gol &2 ALg9 5= gt} ;o] ESS(240)¢) 33HE] = APE F < 8k SSID(service
set identification)ES 7F& <= 3t}

[68] ¥ " (portal, 220)2 A @ Y| E 9 A IEEE 802.11)¢} t}& W E L A& ,
802.X)¢}e] A& et B A T 4T + A

[69] 529 Abdkal -2 BSSol| A = AP(225, 230) AFo] 2] HIE 9] A 2 AP(225,
230)2} STA(200-1, 205-1, 205-2) Aol ] HE Y A7} - 4= qlt}. 8l vk,
AP(225,230)7F §lo] STA Alolol A & Y EY A5 dA st 412 sk
AL 7Hs e 4= 9lth AP(225, 230)7F §1©0] STA Abo] ol A &= Y E L A5 A A 3o
A& st U EYAE of =-= Y| E 9 1 (Ad-Hoc network) &= 5 9
BSS(independent basic service set, IBSS)&}al A o gHt},

[70] 529 P2 IBSSE HHERA i d Lol o)

[71] 29 ke A xEH, [BSSE o =& B & g %215l BSSo| U IBSS =
APE E3atA] 7] wiitoll F<ol A 8] 715 & G35k 7l Al (centralized
management entity)7} $1 T} <5, IBSSl| 4] STA(250-1, 250-2, 250-3, 255-4,
255-5)5-2 FALE HHA(distributed manner) 2.5 7] © T} IBSSo A = &
STA(250-1, 250-2, 250-3, 255-4, 255-5)°] ©]-& STAL. Z o] Fo] & 4= 9l o, ¥4t
Al 2Bl O 7 o] | &mo] 5] -85 #] grola] x7] YH] A Y] E 9] = (self-contained
network)E ©] &t}

[72] 5T 32 dubA Q1 = A Al (link setup) #HH S A =

[73] SA1E 8310 EAON A STAS HES A A 54& 73 =t ES A
WA F 22 STAS] 2271 Yd (scanning) &2 ¥&a 4= Slt}h. =, STAQ]

HEL =10l dA 25H7] feiA = 7] 7 g Y ER AE Fholof gt} STAS
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[74]

[75]

[76]

[77]

I E9] =10l FFofaty] dell agtk 7kt B9 A28 2 dste]of k=,
Yol EAst= HES A A EAAH S 2ol ol ehar dhek 2

o = 5% 4 229l'd (active scanning) I} 5+& %] 2 7)'d (passive scanning)©|

¥9 o m o
0 > o) rx

= AdA Ao R 5EH 2 A et U EH A EAH A4S

A 2ol A 2AE S FAshE STAS A ES &7149A

AP7} EAEh=A T EEY] Sl 22 H Q% 3 ¥ 9)(probe request

Far o]of] th gt S-S 7Ithslt). S AHresponden) = T2 H Q%

AEe STA A Z2H 9% Ty Qle] gt SHoR T2H Z4

3Z 7)) €} (probe response frame)S A E3c}, o] 7] o A, S H A= NG H AL QL=
EAs

A9 o] BSSo| A rfx|uto 2 H) o 9 (beacon frame) S A %3k STAY 4=

> M
o g
o 85
rr

RS

oft

N
23
2

{0

s

o

to ™

P}

=
3
ofy
o

€
]
i=!

.

|

[«
=
o

ATt BSSOl A= AP7F HIE 22 9)-& AFsFE 2 AP7F 3 HAE B,
IBSSll A= IBSS ol STAE o] Hol7bH A v 29 & AFsta

S HATE A A R ol & F5of, 1 A EelM 22HE 27 LS
Agstar 1 Aol Z2H S L de A% STAS, 41 22

L

S el ey BSS @A AR E At v Qe E 50, 2%
AR ol Fate] T WO R 2 (5, 20 AY Aol A TaH 8 H/ewH
ENPON 8 2= 9l ],

_T_%_

T4 75 v 7% Ea =
w71dA B2 22 7o = Ak W 29 942 IEEE 802.1100 4 2]
3 9 9 (management frame) & SFUZA], A Y EL A 9] EAE eea,
2703 & T 8= STAL R gt 4 HESHAE 3rolA, F4 U EL =0
ol £ JEE FU A 0% At BSSol A AP7F HI 2 Z# 9=
T/ A o R AFshz d2E A skaL, IBSSel A= IBSS W2 STAE ]

== T
o7 biA v E e Y AEATh 20d S ek STAR W& 289 S
18 vl E Ty Qlo) 3k BSSel ek A RS Asa v AR
ol FatdA ZF Aol A BlZ 2 Y ARE V| F AT B Z 2 Y-S AT
STAL, =215k v 2 Z e o] 238l BSS @8] AR E A st tha A=
o] Z3le] Zolat W o 2 U8 A dol A ~7)dS 4308 4= gl

&, WA $S3205 S8l 1S AP S A = Ak
ol &t Q15 T2 o= B A S3409] Bt A F 2 W &St A s
s A A H A Q1 Z:(first authentication) ZHA o] 2} a1 & & 4= 1t} §3209] ¢l %
A&, STAC] 215 27 3 ¢ <! (authentication request frame)-& AP] 7|
A%skal, o]ol -5-w3le] AP7}F 15 -5 3Z 2 ¢! (authentication response frame)-2-
STACNAl AFahe A& E33 5 Aot 15 83/ Hel AMeH = %
32 7)) ¢ (authentication frame)< ¥ 3Z & o & &gt}

Q15 | Y-& 215 &are]s5 *H S (authentication algorithm number), ¢!

frs)
m
__(LE
1
fu
mE
)
ot
w
%
>
It
e

:

=

=
[}
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[78]

[79]

[80]

[81]

[82]

E @A ] 2 1 3 (authentication transaction sequence number), 3 El
5 (status code), A1 B 2~ E (challenge text), RSN(Robust Security Network), -t
=%+ 155 (Finite Cyclic Group) 5ol o $t A B & E 33 4= 9]
STAZ 13- 27 95 APl Al AEE 4= Itk AP= 5741 € 15 2%
Yol 235 Y Hol| 7|8t 3l STAY thek 52 3] &HA] ARE
AT AP= ¢15 A el o] A& 1S &5 TS Tkl STAC

H

Y

[6)

*é%xﬂ,gi AFH STAL @A $3308 7| %2 A4 AA S =4 5= 3
A4 A& STAo| 14 2 % 3 2 Y (association request frame)< AP 7]

o 5kl AP7F 91748 -§ % 3 ] <) (association response frame)-S-
a1 PETO-] 03173 07_9 EﬂﬂolvﬁlqokﬁP
== (capability)oﬂ A H AR, H| 2 A FH 7HA(isten interval), SSID(service set
identifier), ] ¢! & o] E(supported rates), A| ¥ | & (supported channels), RSN,

ol x4 T, X ¥ o’ £ 2 (supported operating classes), TIM "<~
2 % (Traffic Indication Map Broadcast request), 3 % & 2} (interworking) 4] H] 2=
s Fol g ARE 23T F Ut A E Eo, A S T Y v
SHo #AaH HH, A =, AID(Association ID), X ¢ @ o] E
EDCA (Enhanced Distributed Channel Access) 32} 7] €| 4] E, RCPI(Received
Channel Power Indicator), RSNI(Received Signal to Noise Indicator), ol EA Twel,
Bl ol 1A (13 7 W X[ ZH(association comeback time)), %7 (overlapping) BSS
/\7]] J].g]_u] ]:/1 TIM H]—_%: 9_1:1- QOS hai!] ‘:/] ZJEE 46‘}61— 2= Ohj-

o] % $340 @AM, STAZ Bt A #d & 82 4= et v $3409]
Hot Al 3142 o] & £ 9], EAPOL(Extensible Authentication Protocol over
LAN) Z 8|92 53 4-9| ol (way) =4 0] 7 & F-3l| A, Zeloldl 7] Al (private
key setup) S st A& 3 5 9

4 dlole EHF o) th st 87} ol met WiFi M E A+ 52
A F S ATt A 2T 7 g ufg- wh= A A4
Y E 9 =12 =743 CSI(Channel State Information)i= T s+ 4l

AREET 71E WiFi Al 713 &5 Wik A FAE o 2
Uﬂxﬂﬁb CSIE AF-8-gF WiFi 4l NA /\]E x%a] 7%, dael s

w2
—
>
é
_N_

b
;L
1;
o,
mlo

|
ol
ot
FH u ru

é
-

7]%"”% ‘Cr)riﬂxqﬂr Zﬂﬂo] 12 UJ] E}E WiFi 417 88 =
A3tslt). 2 g A& &= CSI 71 RE WiFi 4] of| &2] Al o] A& &5 o] o] X1/ HE]
222 BH A ol W 521 A X of) whe} A, Q14 W A o] A px] W TR
i gk Al 2 WiFi 7] =] i 2 w2 = O] g Aol QIgkel M S, T =
D EAE Jolz 5= 9= v B2 WiFi A1 71371 9l& Aot

B x obustness) 2

O

Al 49 = WiFi Al ol olo] Al 7FA] A, = 2 04 (r
A 13} (generalization), 7191 A H B35 @ Bk WiFi Al 2 U ELIZ Y &

g
F
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[83]

[84]

[85]

[86]

[87]

[88]
[89]

[90]

e} ek B A= 7] &9 WiFi Al 758 A1 7] a1 Al 2% WiFi
AZd 7131 & 7hsst Al sh] f8l AlS i U ES A AR F3, o5 4A] Y ¢
UHE A o] gehat 22 374A vl o] WiFi Al EJIEE AQhgit

A A 2] Q17]7F ol ol whet WiFis vl $- wh2 A Al sk ar 1ok WiFi9
S 93 =23 V1% 5 dhvbi= MIMOMultiple-Input Multiple-Output) 2,
ol F7teh= A HiolH Ed T 848 FHAI77] Hdl =2 A EFE
A& gkt OFDM(Orthogonal Frequency-Division Multiplexing)Z} 17 MIMO<= 2}
Wbt F ool A Zp Sl QeI el T el A A E A B(CSDHE
AlF gk Z WiFi A 2= 519] CSI1 5742 thafsh Al B2 o =2 ALg-H ) WiFi
AL - Aol AMEE = e E AARG SR E w27} 4] a1 v &0
A st gk AlA ek g H v e 7] gk 24 3 e] WiFL Al > 2

|

ZZ1(lightning condition)©l] 3l 7} ¥ %] &=
CSIE= A AR7F o] FEE wef 54 whgap F ool A 521 7] of A
A7) 2 A s = 24 g YER ol MIMO-OFDM©] §13= WiFi Al 2=|l1¢] 79
CSIi= U&7 = WiFi Al d o] 213 744] 3 914 Wol & yehl= 54513k 419
3D Y| E ¥ 2ol
CSI =7 2] A A2 54 A a7k AlRE, ot 2 a7 3E o o ol A
e ol o] Fahis WAl S A st v E FA A o & Aol
& 50, AlRE G el A 9] CSI X FH W5 Q1 EA) 74

= = |,

1, 2% 914, A2 914 Q13

(identification/authentication)°l] AF-8-2 5= 1= Q1K &, A2~ 5l

o
o
2

X
2>
= oy oy

RN e L
o &g J
T~

N

©
)
oby
A
re
o
o
)
%
e
2
%o,
o
=

>~ e,
- -

i oo ofo

o gl
A Ay A

~ 0
_ =
oot
od ©
= o 2
o3
i )
Ir = 20d
N =
i rir
< r,
5
S, 2
o &
N,
lp
=

=
ety ©
r HIE Ol'm
N
Bl
IU mlo F

Fohwd = Ak A Wik 29, 7R A 99 LA
WiFi 21 3 (] & E0], CSI A 7h)3= Input TH410)ol A ) & Ft}. Raw CSI
=42 Signal Precessing ©H(420)ll TAI A2 wo]= A A5 W3l 2/E=
NT FE2S YA Ve Ag 2852 39

AR A 2] | CSI 2] & Algorithm ¥H(430)2}F 2ol =y 7|uk sk 7] Wk iR =
stolH e dag]F o E ¥ o] thekd Wik Al HH o=
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[91]
[92]

[93]
[94]
[95]

[96]

[97]

[98]
[99]

[100]
[101]
[102]

[103]
[104]

5= FAANSE - 2s Aol dRbAel dat 3555 el

TA RO, A Al ' Aol g Al W (el & &9, RSSI (Received Signal
Strength Indicator), CSI (Channel State Information), FMCW (Frequency Modulated
Carrier Wave) 2 %= 2] ¥H o] (Doppler shift))ol] 7] Z=3Fo] 913t 253 I ¥
Ao WstE AA FET oo 2 L T AR B A 2E @ A
dFe dsteby] Al ddeo Az AA Akl E B0l BH Y, =ol= A7
2 a7k A AT A e R af V] sol e VA g RdR
A s A7 25 A R A e s d

=, 259 IgE e A o] Ak o A

1) Measurements: Input 442 = RSSI, CSIL, Doppler shift 5 =73

2) Derived Metrics with Human movements: Signal strength variations, Channel
condition variations, Frequency shift associated with human body depth, Frequency
shift associated with human moving speed

3) Signal Pre-processing: Noise reduction, Signal Time-Frequency Transform, Signal
Extraction

4) Feature Extraction: 2 &7 ©| 7], 5% £ %, Human Activity 283} ] User
ID9] feature & %

5) Prediction via Machine/Deep learning: €312

6) Application: AF-8-2} 218 o] = 228 Detection, Recognition,
Estimation(Intrusion detection, Room occupancy monitoring, Daily activity
recognition, Gesture recognition, Vital signs monitoring, User identification, Indoor
localization & tracking)

1. Wireless Sensing, Wi-Fi, Machine Learning
<&rg vl 7 >

IoT W& 2vE & A& 7] 7] A FA oA AMu] 2~ T4 o= ¥ st
Aom, ol & & elFg A% 717] 7|4k A3}, pE3} A 2~0] Ao

E
do
)
—]
X
=
I
il
o
ot
=}
9
N
)
of

T = Jh AEFA 5 7 Shud ereless
Sensing 7| RF 7] 7l @ko] k3] o] Fof Xbl Ao, O] %OﬂﬁE Wi-Fig} &
T AT METF ALY A4

o]-g3lo] o] Alz o] FH-E st 5He] /\}QLX} 218 (User Identlflcatlon)% =
A--7F 2s] X8 F ol

<A 7| F A >

Wireless Sensing 7| W+ A}-8-2} 2] '8 (User Identlflcatlon) =g g
el 18l A4 AFA 8F5 (Machine Learning©ll 4 =% Data®] ol =

=

o o

ol
3k

ﬂilo N
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[105]

[106]

[107]

[108]

[109]

[110]
[111]

[112]

[113]

[114]
[115]

[116]
[117]
[118]

[119]

BdE A o) stgste] vl (e E o1, 7H 9 aL%ko] o SotE EEE ARl
ghoto] M EabaL ol ARS8 E A & A B2 o] H] 4] o] F)sh=
Wireless Signal-> $H7 of] whe} & ARG AL A g i ARG A} -2 ) G gol] wh&
A& o] Dol wpaf AdbAQl 2 dlS A A AR v 2T 5 gl
o] 48 AE JFAE Al A= 2 s ol uhe gk s T3 2l A4
g g sk, 7] Aol A AE-¥ = A & 85 (supervised) & o] 88 AFA g5
&k ol Bl 9] =3 H Labeling(H ©] E] 2] 4 & matching)-S ¢l g+
zFhol7b d g sto] 483t A o] A8 o] "ozt

whe} A, B g Al A = Wireless Sensing 7] HF A2} 218 (User Identification)2-
A3 ALS Sk AFE 3 A 2 AlQEgk

7} 317 of] 9r= Wireless sensing Al & 3| &1 -& &}<5 8k uj] A}-82} 7] 7] (Personal
Electronic Device - PED)2] 7] Q1 218 A H & o]-&35lo] 3h5-2 93t Ao &
£01, Label) T3 & Tl AFE 8t50] bt gtk ALY 8t S Ak ek
HFA& H] 2] & 8F<5 (unsupervised), A %= 8145 (supervised), = A %
F3 ol oy A H84d 5 )
uhi= 2l s Y S gkEste] oSS

(e}

rlr
S
o
2
o
o

8} <5 (semi-supervised), H| A &=/4| &= g3t ¢}
VAo E Bl AR H S ol
A28l Rlo] s s A A AbEE A E T

sfe bl o IoT v 2~ntES 7|71 & & d = At
<Wi-Fi CSI 7] §F User Identification 1-7-2] o>
Wi-Fi CSI ]ﬁa T+ 415 A A, Feature 5%, Machine Learning-& ©|-8-3} ¢

g/ St A9 Al vhe 3 2ok
1) Signal Pre—processmg
-> CSI measurement <7 - 20MHz bandwidth 7] <= 30~527} subcarrier®

CSIZA b8 TX/RX SHel| v 7 ==b 5= g
-> Denoising - PCA(Principal Component Analysis), phase unwrapping, band-pass

butterworth filter2} - algorithm= AF-838F¢] 2% 2] noiseE #| A g+t
-> Time-Frequency domain .= % 2} - STFT(Shot-Time Fourier Transform)--

O] 8-3F2] Spectrogram AJ 4 (E 6 ZZ) > Denoising-ﬂ waveform®l| A}&2] =

o] WAL A7k Aol glo o= Faha 2 ik 4 gl
E 6> <15k A 3ol W& CSI 29 El%l(spectrogram)g LR T
% 68 FZ5HE, 55 HHAK(torso reflection) 2} TF 2] ®HEAK(leg reflection) 7} CSI

2 & RS AT ool A - o) o), CSI 2 E S A4

F7] A 7 T
2) Feature Extraction
-> User Identification &} 57 2 o 58 918t feature & F=35}= 374
> A &4 o] F7](Gait Cycle Time), 755 % 5 (Movement(or Torso) Speed),

Human Activity 52 283}
> AgAdo] F71= AbE 2 JLF-8f ks o] Eoll A AQEsto] User

iy
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[120]

[121]

[122
[123
[124
[125

—t e e e

[126]

[127]
[128]

[129]

[130]

[131]

[132]

[133]

Identification 2| feature = -8

> 78 F5 F4 4H 9] 4o Doppler Radar®l| 4] A}-83}= percentile method
AL&

-> Human Activity 57 %1 2] of|: CSI2] Low level feature$! time domain
features(max, min, mean, skewness, kurtiosis, std)& ©]-&3}o] Azl &= ¢ 1}
2-&, frequency domain features(spcetrogram energy, percentile frequency
component, spectrogram energy difference) & ©|-&-3to] 55 2 vl o] 224
&5 o 53
FH

3) Machine/Deep Learning based training and prediction

> o] 2] 7}#] 2] Machine/Deep Learning 7|8t 18] 5& S8l st 2 o 5

>t gael s

i) ] & 8}<5(Supervised Learning) : decision tree-based machine learning classifier,

o] feature 5 & ©| -8 3}] walking or stationary activities =

N

SVM(Support Vector Machine), Softmax classifier s-2] Machine Learning, Deep
Learning t‘ﬂ_/: % 7 F/] 5& /\}_9.

i)-1 o & B2-& X% g% (Supervised learning) & 2 7 A A] =] H] X] &
8} <7 (unsupervised learning) algorithm-> Supervised learning =.2! 2| layer&
TS E AR AT

> o4

i) /\}a- Hﬂi Ez% §]. 27 oﬂ}q datas 2= 2] o}oq E7<4 ]:]]gi
Training/Evaluation dataZ- A& Eof, Training data : Evaluation data = §:2) ->
Fros 1%

i) Training datat Z}2} 2] AL&E A t(e.g. Label)= manual3} 7] mapping &} 31
Machine/Deep learning model 2] input &2 A}-8-5}o sh¢5 Al 7

iii) A AEol M= data = BB O A EE Folv] Al Bl A & st
o] -23}o] auto feature extraction, clustering 5= =3 5} 2L o] F x| =845
(o] & 59, Softmax classifier)2 ©]-83}°] User IdentificationS <=3}

H| A 5 Sh52 H(label) 2 7FE A 54| g7l A RE 2 7-A] 7] 1= Sk HPH o

| wp=, Lﬁwz7P4J4ﬁH§7

H| A & Shs5 |H9ko = =] 2 ¥ ¥ (clustering,
HI A & ek o] T4 ¢l o)) & sto] A FAethol & &0, # EF F3,
= ).

olof) ¥hall, A| &= St5 H& 7FEXFIL FEA = S W olth Al =
81452 3] F (regression) 2} - T (classification) 2 W@ T}, 3] &= A4 <1 o] H
He el A& o Sete s W olth(dl & 501, vol 0~1004] 5H571).
Wi ol o2 el dlolEl WSl Wol AR ol F e ot
ot e & &0, ol oA FAgAD

E3H = A% ohEE Hol = HolE & wol 3li= Hol B & E Aol sheete
WHHO R ol gl B2 HolHEE A & 37-A7]= g5 WiH ol
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[134]
[135]

[136]

[137]
[138]
[139]

[140]
[141]

[142]

[143]

L 7E AR 1SS g H A o7 " A 5 YERd T

79 ¥ A o718 A = ZF -2 7 o] o] (hidden layer) B & autoencoder&
0] 83} auto feature extractionS 8F3L, ¥F5 8 AX E W F F(softmax
classification)-& ©] &3 & g o]t}

78 Fxeti, AL oy Rdo] 7} 2. & #lo]oj & A star, H A ke 84y
A2 g #ololE F A E E 2R AEH T I 79] Activity Separation,
Activity Recognition, User Authentication<= auto feature extraction 2 =
B EF= EAo|)

1. Wireless Sensing, Wi-Fi, Machine Learning

< Al 78>

IoT W&l 2v}E 5 A7 7|71 A2 S ol A Auj 2= g4 o= W3} il
now, ol 2 &l AT A5 717] 715k 7|18}, Ap5-3} Au] o oA
SHE I ATH AT A5 71719 IoT A B 25 g 8.4 7% 3¢l Wireless
Sensing 7|8} 7] <= 7 o] #k3] o] Fof x| a1 9l oW, o] Foll A &k Wi-Fi¢} &
T 2E ] WEhTE AbsRe] A Sd ol sl et aLf-3 EAS A E Als

o] g&&te] o] AT o] sElE Shgate] Al /1A B ARG A} A /A 2 A E S
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