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(57) Abstract: The present invention relates to wireless power transmission. A method for controlling a communication connection
for a wireless charging device supporting in-band communication and out-band communication, according to an embodiment of the
present invention, may comprise: a step of receiving a first packet from a device through in-band communication; a step of generating
a power transmission contract on the basis of the first packet; a step of performing an out-band communication connection on the basis
of the power transmission contract; a step of controlling power by using out-band communication when the out-band communication
connection is successful.
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woh b A o R A FAlo] Fbesth mE A AH A5 of Yilol
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phase shift keying) 5= %1 2 3 o] (ASK: amplitude shift keying) 52| H 2= %2 7}
ul 2] 2~ B] (Manchester) 2% = W Al &2 &4 2 2 (NZR-L: non-return-to-zero
level) 29 52] 1 X *—1% ol-g3to] A7l 3ol G HE T A EIF A
A7 95 AT 4= 9tk o] Y §HIB BA1S o] &t A EE 75122002
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OB 54l &2 54 ¢tHUE S8 of2-il= 345 38 5 Qv d &
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A € = hopping 3t] HlolEH & A5 = Ut

“}71 BR/EDR Baseband 7| 5:(14)-2 Digital Signal-&- 7 -5}
%% 14008 hopping 8= A Al A 2~E A b, Z- A
slotS- A -3},

271 ® A v Y A Al S(16)-2 LMP(Link Manager Protocol)2 283} Bluetooth
Connection®] A HF4 1 & 2H(link setup, control, security)-&- A o] g+,

71 B wj A AlF(16) ol & & Ve /\%ﬂ A

- ACL/SCO logical transport, logical link setup 2 control& $Htt

- Detach: connections T @3t il, T o] & Aol tufo] 2o Al eefF .

- Power control % Role switchE 3t}

- Security(authentication, pairing, encryption) 7| 52 53 gt}

A7 T2AE AEET QT E H o]~ Al5(18)2 Host X5 3} Controller .5
Alol 9] Q1E 7| o] 2~ A &3}4] Host 7} command 2} DataE- Controllerol] Al #| &35} A
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T3 TR Qe o] 25 A3t s T2 7 A EEY
2~ (Controller stack, 480)¥} 312 " (high level) Hl o8 & A &l st 55 &2} 715 ¢t
3 2~E ~®(Host stack, 490)S ¥ 3}3Hc},

HA, AEZ ] 2E480)S BFF 2 FAGAE 2
& Eof, npo]l AR Z Z A M 9} -2 2 A A t]ulo]
EZ MM EEE oldste] -ElE 4 3l

TAE SEA90)S ZEAM E A W 2Hg 532 089 A¥-2A, Ei= 08
9] 3} 7] Al (package) ] $1~EH 2 A A (instantiation) & 2 A A = 4= Q1)

AR A oM, ZIEEY 28 L 2B ~82 T2 A W5 U9 U
EZ A Hufo] 2 Aol A 2HE Hi= A eE 4 gl

A7 ZNEZ 8] 2¥(480)> & 2] A5 (Physical Layer, PHY, 32), @ =1

| o] o] (Link Layer, 34) 2 &~ E 71 E&¢] 21 E 3] o] 2x(Host Controller Interface,
36)E E3HekTh

A7) &8 AS(PHY, T4 54 B85, 32)2 24 GHz 74 A5 5 4135
A% © 2 GFSK (Gaussian Frequency Shift Keying) modulation¥} 40 7 2] RF
Ad 2 4 ¥ frequency hopping 71 9 & AF8-$HT}

EFF2 WS A s A8 sk Y] Ha goloGe
3712l Advertising # €& ©]-8-3}o] Advertising, Scanning 7| 52 =3 ¢+ F-o)
tlupel 2 1k 148 A BEAL, 3770 Data A 22 F3f o 257bytes 2] o] E]
S F 3w 75 AT AT,

7] T 2AE 2812 GAP(Generic Access Profile, 40), v=¢] 4 ® 3 Ao @ 4%
3 2 EF(L2CAP, 41), ®.9F vl 1] #](Security Manager, SM, 42), £/

3 T & Z(Attribute Protocol, ATT, 440), Qv+ &4 3 72 9} 2 (Generic Attribute
Profile, GATT, 44), Y4+ %+ 3 & 9} 2 (Generic Access Profile, 25), LT
ZEI}AUeS 23D 5 k. gk A7 2E %94(490)—0— SRARCR=

A=A OSSR EFE Y 22 0d 53 ¥ 5
TAE 2H2 L2CAPS ARESte] B 52 A9l ol A Al g sk v s
IR EF 2 54 U5 3 (multiplexing) 2HC

W #], L2CAP(Logical Link Control and Adaptation Protocol, 41)~= 54 EEE%
E= ZE Ao tlolH & AEstr] 9 g shvho] FEF A E = Al
A

%371 L2CAP(A1)E 491 AT ZEEFE ALo]ol| A dlo|El &

U= 3H(multiplex)3Fal, 7] 7] X (package) & S ¥ T(segment) 2
Es
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A 2= # (reassemble) s} 2L, HE| 7| ~E o H
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a=s —E,—E,—Z: LE o A= 3719] 224 A (signaling CH= 9 8ll 171, Security
ManagerE 98l 17}, Attribute protocol-s 98l 171)S 7] 24 0 & A}-8-gtrY,
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HhH  BR/EDR(Basic Rate/Enhanced Data Rate)ol| A= 521 A& 7| -4 o5
A}-8-3} 1, protocol service multiplexer, retransmission, streaming mode ‘&5
| gk},

SM(Security Manager, 42)-> HHlo] =& Q15311 7] -4l (key distribution) &
g8t sk TR E ot

ATT(Attribute Protocol, 43):= 4] B]-Z &} o] 1 E(Server-Client) “7- 2 & 2 Tf
tluto] 2 9] o) B & A2at] A gk 22 ol gkt ATTol = oF 2 9] 6714 9
H Al A -3 (Request, Response, Command, Notification, Indication, Confirmation)©]
AN

@ Request 2 Response W A A]: Request M A| X = E2}0] A E t]ufo] 2xof A
Au tulol 22 54 AR 93 2 Ad 517] 913 WA %] o] ], Response
H| A 2] 3= Request M A A]ol] o &F 8- #| A 4] A, A 8] T]ufo] o] A
Zefol A E tulo] 22 HAEstE S5 2 AR 7 = WA A & Eett)

@ Command M| A A]: S e}o] A E tyufo] 2ol A A B tufo] 27 F= 54
2ol WE & A sk7] f 8l HE sk vl A AR, A vule] 2= Command
A o] T & S-S Sefol A E tHuto] 27 AFshA] e

® Notification W] A| A]: A B t]ulo] 2o A Eefo] A E t]ulo] ~= o] H E 53}
Do EXE Q) A4St WA x| 2, Fdfo]d E t]8lo] 2~ 3= Notification
H| Al AT o] T gk Sl H A A B A H Hufe] 22 A EEHA] =T

@ Indication %2 Confirm WA A]: A/ ¥ t]d}o] 2o A Eeflo] A E t]ulo] A7

oM E 3} -2 T A5 8l A%k WAl A &2, Notification WA A| = &
Eeho] A E tjulo] 2= Indication M Al A] o] o] &+ &1 W] Al 2] (Confirm
message)E A H tjufo] A= &gk}

Bl 2 A 4 TR EF(ATT, 43)S AFE5H= GATT 2239 oA 11

do]E Q7 Al dlolg dolof] th3t 4h& HAE-3le] oA ET} tolE Lol &
g ets] & 5= 1A sk, UUIDE o] -&-3Fo] A8 2B 54 (Characteristic) 4L-&
A% S 4= At

A7) Ak 22 L2 Q(GAP, 45)2 BEFF A LE 7| &S Y8 MEA 7w
AZzoz BREEAL QH}OVC el BA1S gk Ask Ae HE] LRk
25 ol o @A oA Y=A & Ao FFi=d] A&,

T3k A

}7] Ak 2 R 45)S vlute] 2 %A, oA A gl ok d At
Aol FE AR E, ARG AL Al A HE Alg et ks A o ek, 8t 9
E-& attribute 2] type-S 4 | gt}

@ Service: Hl o] B ¢} @A ¥ behavior®] 230 = tlulo] A9 7| H-A <] F 28
A 9

@ Include: A1 8] 2= Alol o] A& 4 9

@ Characteristics: A1 H] Z~ol| A AF-& %] 3= data 4k

@ Behavior: UUID(Universal Unique Identifier, value type)= 7 2| & 3 7FE 7}
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37| LE X 234 (46)> GATTOl 2| &A S 7FA = profile €2 2 EF5F X~
2o A2 ¥t} LE Z 23 46)-2 o & &4, Battery, Time, FindMe,
Proximity, Time 5 ©] 1-& 5~ 1 2™, GATT-based Profiles 2] -] 4 <1 1]-8-&
sl7] e 2t
@ Battery: | E 2] A X 1%+ WA
@ Time: A+ A H 013+ A
@ FindMe: 7| 2]l u} & &2
@ Proximity: W] 2] 4 X 2l
® Time: A {F 4 B 118 W
A7) Auk 224 3 2 9 A(GATT, 44)2 A H| A5 9] -4 Alof| A7) 424
ZREFA3)0] WA o] &E =X E st TREZEAN 2 b
ALt & B0, 47| At £A4 T2 U (44)2 ATT 44 E0] o{ g
MUl 252 87 1F3E=AE A RS 52 7he S 7 AL AH A5
AAE EH &= A5t S, g 1=
w7 Auk 4 ZRkldd) R 3] S EEE*(ATT 43)&
vl nfo] 2 of e ef A

B AES
ool oAg7) ol gH=AE d

ARl 2 Al

il O

kr
Jh Fr _]
ot =
1>i
N
I
ol

W=
=

olslol| A, &F5F 22 A Z & of 14 X](Bluetooth Low Energy:BLE) 7| % 2]
A ZH(Procedure) & ol th 8 73] A H 7| 2 St}
BLE A x}+= v vlo] 2~ " ¥ & A XH(Device Filtering Procedure), 3 L
A 2H(Advertising Procedure), 2=7l'd A XH(Scanning Procedure), ©] 2~ H &
A 2H(Discovering Procedure), $12 4 xH(Connecting Procedure) 5 0.2 -2 <~
AN
t]ulo] 2 " e ¥ A X} (Device Filtering Procedure)
tufo]l A~ dE ® dap= ZAES ] 8o A 8, A, &9 Foll dig 39S
)\333}:143}017\5 31\*5 Fol7] fgh ol
+ Huto]l 2o A 85 =41 Al o]of] sl & Heke Aol EE asty] v
dEiﬁ 2EE Q& AFstE NTE 94, BLE ZIES Y 28oA dY
aH ]7}€ T A= Aot o ok
LYol A = AN vutol A B w7l A7 9 e A 8 &
31\* J st Hutol ~ & A ghsty] f el A7) Hulel 2~ HHE AxE e
AN
047]7‘1 Fal gulo]l 2= Fa oM EE AFshi= =, Fa1 s Fasle=
t]ufo] 2~ 2 Wb, 33 31 2K Advertiser) 2h L 5 E 3 ¥
270 Huto]l 2= A S Ehi= vlutol &, A7 8 & A St

tuto] 2% Wt}



WO 2020/213980 PCT/KR2020/005153

[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

[212]

21

BLEC A =, 227)d tlwfol 27} A% 3w s 715

FAkE A5, 7] 2270 Tluo] i by

3| of &},

A gE Tlufo] 2 WE 8 A 27} AL H o] 270 23 Ago] BA L A5
= O

}7] 227 Vlufo] 23 g vufe] 22 AFEE Ha N AES FAR

2 o

ofy
2
=
O
o
o
P>
i
P>
=
=}
o

{0

o
of

—_

4
E

87 Hgol & Hutol 2~ B & AxP7F AREE = Qv vkl A o F
A Hutol A~ HE| o] AREE = A5, AE 83 & FAITOEHN A
doll gk &HE A dart g A

Z Z}(Advertising Procedure)

tuto]l 2= 4o ff vnfol A5 B[ A3 o HEEINAES 55|
HAxbE g

1, Bl x| &FA o] B 2 = 7)) A~ E (Undirected Advertising)= 574 tlufo] =~ &

re
b

ol

e &

mﬁ o
=}

Kool
S

2
:C‘>L_r‘O
ol
=

£
X
S

e B2 EANAET ol H(EE) Hulol 25 &3k a1(Advertising)©] ™,
B & yulo] 27} a1 (Advertising)-S 2270 (Scan)dte] F7F B @ o} A4
83

o

o
o
i

o]ﬂ.
AA .

A gk B 2 = Il 2~ E (Directed advertising) ™ 41 T]djo| =2

o] =%} B 31 (Advertising) 2 2~ (Scan)dte] F7F A H @ Ao} A4
AT

A= 2 o] A Huto]l ~8f EF5F 2 A4S Fsty] 9l

gl

-

>

ol oX
tjo
A

jus)

>
ofo
s
ooy
)

=}

ol
R

a1 tulol A5 Ba1 vlupo]l AR ILE F7AQ ARG AL H o H & A 7] 9 8
g2 T e g i Hupol A25E2 Y Y A7 8] & AT Ao
a1 tutol A A0 Q& g A5 B A FAdgFa B AE S
3, 270 A8 AEe vulol A2 A7 @ Ao et S-S A

Fa g lEe] d RS 2A HUX = HEEIF|AE AREA} o] H = &4 ¢l
tlo] B Q1 whHell, 270 3 tlo] B = UnbA] o = A A <l o] H o]t}

Favutol A= Fa (BEENAE) 2 Ad Aol A 7HA] v upo] A2 HE
Ad QA AT 7 A wHeF, Fa vutol A7 A Vs d Fal ol HEE
AR AL, AT Hluto] 27 vlntol 2 HE W A}l of & HEE A
i, Ao Yufol A H a1 E WA 914 ¥ X (connected mode) &
et Far vutol 2= A48 B o] 5o A FaiE A2 4= Qv

P>

703 A 2H(Scanning Procedure)
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[214]

[215]

[216]

[217]

[218]
[219]

[220]

[221]
[222]

[223]

[224]

[225]

22

upol A7t HR2 EAAEE = Fa o] EES =418
= WAl AP B (initiator mode)®l] )&= A5, 27
=9 AHEE Edl Fagulol A2 AE QHS ALcHo 2 M

Aol 25 RS AR A G

tlnfo] A= Z7V4?l EiEﬂ]iE% ? 'J TN A} B A7)
dE w2 793

t 2~ AW H AXH(Discovering Procedure)

L7522 FAlo] 7hs gk tuto] (o) 8, B F 52 v uto] et dhoh ) ES
TA ol EA)SHE Huto]l 2 5S WASH] Yl e Tl Xl GO Woll A thE
tlutol ~&o) o & AR 7] Yl Far Aol 2o HAE 3 g

A dabes vt A o =2 el fn), 79 9 thE v ufo] A5 FHo g a1
St &5 52 yulol 25 vl 2~ 78 ¥ t]ulo] 2 (discovering device)el 3, 271
7hs g Ao oM E S F st viutol A 5E 3] 98 gl A ke v E
tluto] ~E HE] A o] o] & 7H5 3 EFF 2 tinfo]| A5 T A7 &
t]u}lo] 2~ (discoverable device)2} 81, A =4 0% F (HEEHNAE) &
A& F3l & vvto]l 27 A0 TS SE S oL oW EE
HIZ I A~EST

U271 @ vnpo] 29 v 27 ¥ 2] & vHfo] & B
EF 52 utol 253 o] AAH & 5 AUrh

A4 A X} (Connecting Procedure)

Ad dAab= v Ao, AA A= EH EF 52~ 1’43}01* 7t d
Axg gt e o0& EF 52 gulol A & T3t 7

4
L%

2=, g3 A7k B Aol @ 5 gom, 71 A3k ¥H shte] tupo] 2wt Y]
SE® Aotk Fa1 vluho] 2R E HE b5 B o MES FA ol F,
P MREANAE) Bel AYS Fa P e 22 A 2L
AFsonm A4S AT 5 ek,

o
U502 BLE 7| ol A o] &2} A el =5, 331 4 Ell (Advertising State), 2711\
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A} Ell (Scanning State), 7] A] % Ell (Initiating State), 12 7 Elf (connection state)©ll
&l ghefs] As H 7|2 g}

331 /) el (Advertising State)

FAAFTLL)S T2E (28)9] XAl o, Fa Al E Eojit) H 4
AFol il gEfol & -5, ¥ ATE Fa o] M EE) A 331 PDU(Packet
Data Unit) & A 53t}

7yzke] a1 oM E = Fol & it el 343 PDUE 2 T4 %W, 343 PDUE S
AFE = Fa g oe A
AREE = F A e A s
Hulel 27} e 1% 488 914

Hi o MES Ty 5 9

2714 A el (Scanning State)

W AZE B (28] A A o) o) 22 Al 2 Folhe). 2
Aol A, B AT Fa A JEAEE g A ot

27N el ol = 5 4 2271 (passive scanning), A = 2] 27} 'd (active
scanning)®| 7 Bt} o] glom, 7} A7 RS9l S AE o) o) A H

2NE & Tt g B Algboly A g QlE AT G o v K=

-

o =
TUE{%}_%}

-

o)1
IS

»Id A E<t WA AlEL 21U 5 $-(scanWindow) 7 H(duration) & <t
Fa A e 28 gl 2d dhrh 27021 E H (scanlnterval) 2 7 7] 2] 9142l
270 YEf-9] A2 Alol o] ZEA(RIE]H) S 2 A A o] Hl T},

A AL 2AEH TEo] gl A5, T2E &) A A= vl o]
NP =R BE A EH W & 98l gl s okstt). 2t
SR AE oA, G A AS2 U2 Fa A A9 AE e ofstt) 4
A G2 AME 7he st BE Fal Al Qg A58 ALE-gh

TEA 23 u, B ASE AR Rl E A, ofH HFlE S
AEsHA] gt

T Y Y v, A AS Fa vufo] 22 F31 PDUEH FaL
tufol 2~ #AH F7HAQ AR E QA3 = 9l F3L PDU EFY ol & &3517] A8l
o] g & gt

7N A] 7l (Initiating State)

A ASLE T2E (28)9] XA 93] A AEHZ &7k

W Ao WA AEl &, B ASS Fa Ad Qe A5 g
o] g g 3 st

WA el Bok H A ASE AMAES- G 7F EoF Fa Ad ld A E
2] 2~ gl

A2 A H(connection state)

FAATE AE 8H S Falsh= tnlo]l & =, 7 A] vldto] 227}
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[244]

[245]

[246]

[247]
[248]

[249]

[250]

[251]

[252]

[253]

[254]

24

CONNECT _REQ PDUE #31 t]nfo] A& A 43 o) = 331 tjufo] A7} /A
t]ulo] A~ & X E] CONNECT_REQ PDUE =A18 uf] 14 4be| & Eof i},

A4 JH R Fofit o] ¥, A Ao A H = AR gt trk, Aol 4
FEE S A FoA SGHEES el o E ok A2 AdE 45 7
gty A4 7he] f-A gk 2lol = H A AlS AAE 75 EFQo}--(supervision
timeout) at&o| o}

T uto]l 27F A H o oS o, % o] ~ 52 thE JE = g5 g}

3l WA AT a2 B, SdolH s
Fots A AT SHlolBE BT kB & A4 o|HIE 9] Elol R
ZAstal, A ol E= v B & S o) B 1) 5] 8] = A4S EEk

ol gtol| M, EFF 2= QIE| o] 2ol A A o ¥ = g Zl o) tfj3ff gFefs] ARV &
gFth. BLE T Hlo] 252 3h7] ol A G o] ¥ = s 7l &5 AR&-ghoh

971 ¥ (Packet Format)

% =1 Al(Link Layer)< a1 2 9 sj 717 dolH A d |7 & & 9 &

AE- = @A shbe] 97l EHiRkS 7RIt

7y 3| 71 & 3 2] B & (Preamble), % < -4 (Access Address), PDU % CRC 471 2]
A2 4o

stutel g 7lo] g el Sl wj, PDU= 3oL A d PDUZF & A oM,
stibe] s Zlo] HolE 2 dell A %2 o, PDU Hlo] ¥ #d PDU7} €
Zlolt},

343 29 PDU(Advertising Channel PDU)

331 A € PDU(Packet Data Unit):= 165 E &t ¢} Tt} %43t A 7] 2] dlo]| 2 =&
=3

dlulofl 23ty = 33 A PDUS| PDU EFY] F 3= 317] % 304 Hol=
vhe} -2 PDU EFY] & YEFYIT

o

[3£3]

PDU Type Packet Name
0000 ADV_IND
0001 ADV_DIRECT_IND
0010 ADV_NONCONN_IND
0011 SCAN_REQ
0100 SCAN_RSP
0101 CONNECT_REQ
0110 ADV_SCAN_IND

0111-1111 Reserved
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3% 31 PDU(Advertising PDU)
olef 31 Y PDU B} Y &L 331 PDUE B-¢] a1 -4 2 Q1 o] Wil E o] A]
A&t

ADV_IND: 2 7} ¢ 8] x| gF4] Fa1 o|Hl E
ADV_DIRECT_IND: 912 71538t 2| &84 451 oWl E
ADV_NONCONN_IND: 172 7}531 %] @& ]| 8k 3a1 oWl E
ADV_SCAN_IND: =70 7}k B | &84 351 o] H E

7] PDUE-S FaL e ol A ¥ A A5 (Link Layer)oll A A %% a1, 2714
AHE] = 7HA] Z3 el (Initiating State)oll A1 ¥ = Al Zoll 2] 8] =21 H )

2713 PDU(Scanning PDU)

ol %31 A)d PDU EFY-2 227 PDUR B2, 3}7] oA AW ¥]i=
e ol A AREH T

SCAN_REQ: =714 e ol Al F = Aol &8l A=, 31 Jefoll A Z2
Aol ol &l Al H Tt

SCAN_RSP: 321 A efjoll A & =2 Al 5ol of sl AE¥ v, =70 Adefoll A 22
Aol ol &l Al H Tt

7 A] PDU(Initiating PDU)

oleff F31 A4 PDU Bt} 7HA] PDUE & "t}

CONNECT_REQ: 7§ A] el A & =1 Al ol o sl Agwm, Far el A
P Aol 9l FalE.

g o] g A€ PDU(Data Channel PDU)

tlol ¥ 2Hd PDU= 16 B E & H], 1k 7] 9 o] 2= 7| a1, w| Al A
A7 A A (Message Integrity Check:MIC) Z =& 33 4= ¢l

ool M A -, BLE 7|z ell A & A}, AL, 37 32 & 2 W Al A ol A
Ajtet= WS FAsH] Al 482 5 3

EV\] 5 4AE e, 8h455)= vl E 2 A ZF AT i E = A 4

SR (210) S 2B E8 Y= A8 S o] §ato] YA & A4S = Aot A,
Zuked 7] 71450yl wiE] 2 7} REEA] E8kE of of Bhi= A& o} YT} of| & E9,
Wi Bl 2] = g Zo] ks gk o] o A o2 AleE o v v E d E
o1, 74 AE 74 AR(200)00 = AR 7171 9] Th&Fg F4-S ek T
o] wiE 2] thal 23 15 9l

2t 7| 1(450)L A ?ﬁ%} A1(200)& E3+etE A&
& AR ASEA100)E T%é}b A
A8 21431 (200)= 28k 7171(450)9)
4 =1(100)5= W o] 2= 22 €| 0] 4 (400) ¢} T LA E
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4>
>*~2
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.
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)
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T .

2 4] @7 (identification and configuration phase, 530), 3 /&

A (negotiation phase, 540), H. % 7] (calibration phase, 550), A & A %
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s
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