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532 & Aol Ajtel= W Eol A8E ¢ d= EFFA F4A
o}7] 8] 2 (Architecture) 2] & o & L} EFY o]t}

A7 5 3& Farskia, 471 % 39 (a) &F5 2= BR(Basic
Rate)/EDR(Enhanced Data Rate)®] X 2 E & »~Elo] & o & e, (b)=
HF5 2 LE(Low Energy)®] T2 & & ~8 9] < o & ellit)

TAA o ®, A7) =39 (@)l =AH vhel o], 5522 BREDR L2 EF
~He o ~E AEEH Q1E o] ~(Host Controller Interface, HCI, 18)%
7= 0 72 Aol 1 E E 2] 2~ ¥l (Controller stack, 10)3} 3}#-2] & 2~ E ~El(Host

Stack, 20)2 ¥+t 4= 9l

i

e}
°
S
>

;

ol .
o
o

_IE

)
o oby
i Mm
o] mlo

I
o

_&m
E
T

2L
g ok
Ot
Lo

A7) TAE AE(EE S AE FE)20)0E 24GHz] EFF A AEE W=
T FFN EEY ERFA A E ﬂio}ﬂﬂr 10}71H st &
e, AV AEZEY 28109 EFF EH AAE EFF AR ES

Alo}stal F2-& e gt

371 EE ] 28(10)2 PHY AlF(12), ¥ 2 71 EE 2] A Z(Link Controller,
14), @ =1 v\ A A S-(Link Manager, 16)-S X ¢+& 4~ At}

271 PHY A& (12)< 24GHz 74 A5 & &54leh= A5 22, GFSK
(Gaussian Frequency Shift Keying) modulations AF-8-3F= 745~ 79 7l &] RF 2| 4 &
hopping 3to] Hlo|H & A& 4= )

lr

0
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(98] A7) F3 AEZ2] A 5(14)S Digital Signal S A 4:84= 9 &S wodai,
%% 1400 hopping sh= A E A B AE AEsh, ZF 2d 'H 625us 4 0] 9] time

[99]

[100
[101
[102
[103
[104
[105

e e e b

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

slot2 71 %3ty

A71 ¥ 2 v Y A Al S(16)-2 LMP(Link Manager Protocol)2 283} Bluetooth
Connection®] 1 HF4] Q1 & 2H(link setup, control, security)-S- A o] g+,

371 @A vy A AlF(16) o # 9 & 7]L° Tt A

- ACL/SCO logical transport, logical link setup % control-s §+t},

- Detach: connections 5 &8}, T o] 5 At tlufo] 2o A L& F ot

- Power control % Role switchE 3},

- Security(authentication, pairing, encryption) 7| 52 >3 gt}

A7 TAE AEET S E H o] 2~ Al5(18)2 Host X5 3 Controller &5
Alol €] Q1E #| o] 2~ A F3}e] Host 7} command 2} DataE- Controllerol] Al #| &35} A
S, Controller7} event2} Datas- Hostoll Al A& & <= == 3l =),

/\1—7] SAE /\Eﬂ(ﬂi};i/\E U.‘é,zo) g] ‘%]El ;qu ) X—]O
X 2 ¥ Z(L2CAP, 21), 44 X 2 ¥ F(Protocol, 22), Y HF &4 3 2 1} A (Generic
Attribute Profile, GATT, 23), & HF A & 3Z & 3} A (Generic Access Profile, GAP, 24),
BR/EDR >~ 2 3} (25)8 Xt

7] =) 4 g Alo] ¥ A2 TRESICAP,2)S EA TRES T
:ITZ—?-—%O] oA HolH & A3t gttt FHF AL AT+ AU

371 L2CAPQL)E BF5-2 9ol M Al gehs e 22 e

% HE] 2 24 (multiplexing) & <~ 9
5522 BR/EDR 2] L2CAP®l| 4] &= dynamic Al 'd A}-8-3} M, protocol service

multiplexer, retransmission, streaming mode & #| ¢! 5} 31, Segmentation %

orl

reassembly, per-channel flow control, error control< A| 3§t}

7] Sk 44 2 94 (GATT, 23)& A 8] 2= 5 ] -4 Alol] 437] 44
EREF20] o) o §HEAS AWsHE TREZRA F bR 5
olq_ oﬂé = /\]-7] 01]:]]- H 4;_401(23)L ATT £ _L/H o] o.]ttlﬂ
MU 2ER G TFEEAS FARES B2 75 5 Qan, Au 2B
AR EYE S AYHES 52 7h o & Yk,

whebA, 7] ARk £4 22l (23) B AV S TR EFATT, 22)2
Eluo] 22o] s An] 25 A A& o) wr v
o|Fo] o) o] §5)3=4 & M3} 2 A 5 k.

7] 44 LR E(22) 2 A7) BREDR 23 5)& E-FE 2~ BRIEDR=
o] -&3F= A1 H] 2= (profile)©] 4] & o] & dlo|E & 531 %] 9] application
TR E g Aolshy, A7) dub A 3Z 2 3} (Generic Access Profile, GAP,
24) Hjufo] = E A, Oﬂa,‘;io = 4ol d

471 5239 (b)oll Al E mlet £ ‘%:’—? LE Z2 B3 ~8.2 Elo]H o]
< Q3 A o) A E &

i

A

=
=8 =E

2

e, oﬁ
m

o
T~

m"“ -

&
ofr -
il
ki
i
o |
N
)
r
ot
N
m
i
=
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[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

2~ Bl (Controller stack, 30)2} 219 " (high level) B 0| H & A |3} 5 &2 7}t
T 2~E ~El(Host stack, 40)-S X353

AR, AEEY 289G EF 72 FALAE 23S 5= = S 28
o5 Eof, o] AREZAAM G L T
ERAAN BEE ol&ste] e E S dvh

TAE AEE ZR2AM g oA 2HEH = 089 A2 A, E= 08 99
7 7] %] (package) 2] 122¥ 2> A A (instantiation) O 2 A &= 4= A},

QLAY B, AEZY 28l 2 TAE ~ElS TR A A BE o] 53§
2 A Tpol s Aol A A5 s A 5 ok

A7 NEE ] 29 (30)2 &2 #5(Physical Layer, PHY, 32), & =1
gl o] o} (Link Layer, 34) @ &~ E 71 E&E ¢ Q1§ 3| o] 2~x(Host Controller Interface,
36)E * 3ttt

471 B8 ASPHY, T4 $54 BE, 322 24 GHz T4 N85 S48
Al 2 2 GFSK (Gaussian Frequency Shift Keying) modulation@} 40 7} 2] RF
Ad 2 4 frequency hopping 7| & AF-&3HT}

BEE s S AFFAL FASHE GRL 51z 7] D21 d0)o] (4
3712l Advertising # €& ©]-8-3}o] Advertising, Scanning 7|52 =3 ¢+ 3|
tutel 2 3k A8 S A4S, 377) Data A+ -3l AT 257bytes €] Hl o] E]
7S T W= V) oS Al F e

7 ZRE 282 = YA Alo] R A 2R EI(L2CAP, 41), Bt
1l L ] (Security Manager, SM, 42), &4 3 2 & F-(Attribute Protocol, ATT, 43),
Auk 4] 3 2 37} (Generic Attribute Profile, GATT, 44), Y1t &

1

BV ZAE 202 ol AR W XK= Al UpFR 2 2
IRAGAES EFE 5 v

TAE 22 L2CAPE AR EH EFF2 AR oA Al g ek R
AREF IRRY T8 U5 SHmultiplexing) gt

W #], L2CAP(Logical Link Control and Adaptation Protocol, 41)-= 54 Z 2 &
iz TR Ao HolH & HEshr] At sty S Ad S AleT ¢
Atk

371 L2CAP(4D)S 39 AT TREFE Aol A HolHE
U= 3 (multiplex) 3} 3L, 7] 7] X (package) & S ¥ (segment) 2

A 2 R (reassemble)3h 3L, WE| A 2 E dlol6] $412 #elE s T4 b5 5

el

A
HF5 2 LE oA & 3719 2174 A (signaling CH= 9 8l 171, Security
ManagerE 918l 17}, Attribute protocol-s 9138l 171)S 7] 24 0 & A}-8-3trf,

2e]aL, E Qo) whet F A Ad S AR I Q)T
HhH BR/EDR(Basic Rate/Enhanced Data Rate)ol| A = 524 21 ad

o

eHow
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AL-8-3} 1, protocol service multiplexer, retransmission, streaming mode ‘& &
N Eicia=
[126] SM(Security Manager, 42)-= t]u}o] =& Q1551 7| -1l (key distribution) &
A-gstr] YAg T2 EFZH 5F 522 LEQ] K 9K Security) A WHS Hdsir)
[127] ATT(Attribute Protocol, 43)+= 4] B]-Z &} o] 1 E(Server-Client) “7-Z & A Tf
tufo] 2 9] Hlo)E & AFatr] A gk 32 Aol gkt ATTol = oF 3 9] 6714] 9
H Al A] -3 (Request, Response, Command, Notification, Indication, Confirmation)©]
A
[128] ® Request 2 Response WAl A]: Request M A| A = £ 2}0] A E t]ufo] o) A
A ufo]l 22 B4 AR 8% 2 AD3s}7] 96 w A X o] ¥, Response
H| A A] 3= Request WAl A ol o &F 35 WA A ZA], A B t]u}o] 2o A
Foto]AE tulo] A2 HEehE R E AN ¢ Q= HAI X & dett)
[129] @ Command H| A A]: Eefo]| AE tfnfo] oA M tulo] 28 F2 54
&2el WE & A Al et 7] 8l AE sk WA A2, M8 tebeo] 2= Command
HAl A o] T gt g S Eefo|AE Hulo] A2 AFsHA|

[130] @ Notification W] A] A]: A B8] t]n}o] Ao A EE]-O]O] E t]ujo] A7 o)W E L3
L& FAE A8l dFehs vAA R, 8] E Hubo] 25= Notification
Wl A1) o) o5 el il A1 K & Al Eluhol 25 A% ek iz,

[131] @ Indication @ Confirm WA A]; A ¥ t]u}o] 2o A Ee}o]d E tulo| A2

oJHE 53 &2 A E 8l A3z wl A A &, Notification M| A A &Fi= &
o] A E t]nho] 23 Indication ¥ A1 A o) o) & 221 ] Al 4] (Confirm
message) S A 8] t]nlo] A= ALl

[132] 7] 9 A2 ZRAES) S BF 52 LE Y42 A8 AE

Azo g EFZEALE Unlo| A5 (ko] A1 93 o AHE
215 0] o] A o]} =A & A osti=tl] AR E )

[133] Eak A7) Ak AT 2w}l (45) o] 2 whA 1A A I ROk H b

et

Biol] 52 AR E W, A& Aol ] A BB A Tk vk Helahd, o] ¢}
-2 attribute 2] type-g 4 9] g}

[134] @ Service: t o] B £} T ¥ behaviore] 0 2 t]ulo] 29 7] &4l F2&
A 9]

[135] @ Include: A H] 2= Alo] o] A S A 9

[136] ® Characteristics: A 8] 2~ 4 A}-8 %] = data 4k

[137] @ Behavior: UUID(Universal Unique Identifier, value type)= 7 2] ¥ 3 37FE 7}

01O 2= 0l I u
E‘!E-‘FML—L/H

[138] 71 LE Z 234 (46)> GATTOl o] &4 & 7HA & profile & T2 EF5 2
LE t]nfo] 2ol 2 -& ¥ vt LE 2 2 32 (46)2> ol £ &, Battery, Time, FindMe,
Proximity, Time ‘5 ©] & 5+ 1.2 ™, GATT-based Profiles 2] -] 4 ¢1 -8
st7] ¢ Zt},
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[139] @ Battery: WJE] 2] 4 2 a3 9y

[140] @ Time: Al 7+ 4 X u.3) v

[141] @ FindMe: 7 & o] u}-& <& A n| 2~ A&

[142] @ Proximity: "B 2] A B nl gk vy

[143]  ® Time: A X A B a8k Wy

[144] &7 Aub HA ZZIFA(GATT, 44)2 M H| 259 54 Aol 71 44
IR EF43)0] DA o] G =AE Aot TREFHFEAN 2 7t E

At d & 5o, A7) dut A4 T2 A 44)S ATT A E0] A2

MU A2EE 7 1FEE=AE A RS 52 Ve S 7 AL AH A5
AAE EAES A s 47T 7 A

[145] upeba, A7) ek S T2kl 2 3] & é LR EF(ATT, 43)>
tlufo] o] AEjef Mu)| ~ES AW stal, S Eo| AR o] WA #H ™
o]Eo] o]u A o] GH=AE Aslr] Aot EHES AT 5 AT

[146]

[147] olslol| A, &F5F 22 A A & of 14 %] (Bluetooth Low Energy:BLE) 7] % 2]
A ZF(Procedure) & o th 8 73] A B 7] 2 st}

[148] BLE A a}= t]ulo] 2~ e ¥ A XHDevice Filtering Procedure), 3 3l
A 2H(Advertising Procedure), 2=711'd 4 ZH(Scanning Procedure), T 2= H &
A 2H(Discovering Procedure), $1°2 “ 2} (Connecting Procedure) & 2 = -4
A

[149] tupo) 2 A & A 2}F(Device Filtering Procedure)

[150] Clufo] ~ HEj & Aab= ZNEZY AEoA 8%, AA, &9 Fol ek S5

630} tulo] 250 =5 Fo] 7] & Wy o)t

[151] = Huto] 2o A 83 721 Al o]of] th3l & ek Alo] EE astr] vlol
ZﬂE%a 2EE Q& AEsteE N5 94, BLE ZIES Y 28] dH
27 E F AEF AT F

[152] JL Hupe) 2 Him 70 1‘43}0]5{— Fa ozl A 9] B Ad S
FAlsh= vnto]l 25 A gtalr] 98l 7] Hutol 2~ HE Y AXE 3T
A

[153] A7IA, Fa Hulo] 2= Fal o| I EE AFeh= 5, F 5 T35k
tlujo] A~ & kY| 33 .L_X}(AdVCITISCI')a]‘:ﬂ_E 349

[154] 270 Hulo] 2= 290 & T st Hulo] 2, 270 93 & A Fsh=
tlupo]l ~ & et}

[155] BLEoﬂ/\i 27 tlufo] A7 A B 31 9 A 5L a1 t]upo] A ELE]

FAlsl= o‘or A7) 270 Hupol 2= g ] Al vulol AE A7 9 &

xj—/otﬁﬂ of g},

[156] %,

13

A Hfel 2 A Y A7 B A0] 20 84 Aol TAAE 3
#47) 2270 Elute] 23z Fan vubo] RN E] AEH = Y ANEL FAS
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[157]

[158]
[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]
[169]

[170]

o1t
2 2% Bgo) % tuto] = Wl o AR ALGE 5 gleh whok, 1A
Aol A Hufol 2~ HE|H o] ALY = -5, A2 24 & FAIF =N Y]
ol QAo ot S 43 9 a7} 9l A "o}

331 A 2} (Advertising Procedure)

B3 tjufo) 2= ol U tluo] 252 W] A G o) HREA~EE 53 8]
o B3 AAE A,

ﬂkﬁlﬂﬂHJHiEﬂ* EEQeto R HRES AET} o
AES)WFoRY HEEIPAES W)

o] 2} %‘El ]5“* HRENEEE S WTer BRI 2ES W)
HI A g B2 =) 2B L= o vlulo] 29} g 2 (HEa= ) Efell =
WﬂPOl*(Ol 3, €] 221d tlujo] e} gkt (hel] 1A A a) glo] Ay g}

L AR FA o A Halo] 29k B FF 2 AE S S Er] 96

]’o £l ok

YExz, ol HakE Fa A A gl a2 & pallehal 9l 20
tulo]l 2ol Al AR-&2F Hlol B o] 57| Al BR =N AEE A3 6h7] ¢ 6)
A}&Lgﬂ 2= o]t4

Azape| A BE Fa(s Far oWl E )= Fa B AE S S8
Hiﬁﬂ*Eﬂd
51 e o] 25 & B vlnhol 22 F7HA Q) AL A Hlol B & 217] 93
a*uo Fela Qi @ Hulel AR E A7 28 ¢ £0% 4 v,
Fa1 ufo] 2= 20 838 FAISE 3 B Ald o U Fa B

= T 0O
3, 270 838 AEe vnfol 22 A7 2o e FHE %
o]

4

A=)

)

;

olfi o

Q
=9 A F oM R = HEEINAE ALGA} H o

o] B Ql RbH ol 270 & dlo] B = AnHA o 7 A A ¢] Ho]§| o]t}
= F A (BEENAE) 2] A el A A Hulo] 22 E
/\J%LZF UL THeF, F a1 Huto] A7 A T d Fal o HE S
Al Hupo] 27} vl npo] 2 HE| g A}l ofaf e ¥ A
ﬂﬂﬂ*L”ﬂE@TL@ﬁEE@mmmmeﬁ
qmﬂﬁbﬂﬁt“:QEQQN A2 4 ok

)

ol
k]
o Y
(o]

g

_—

ol
kl
v
E
9
>
P

.

re

o

o
HoE

S~
=

0 30 ob
p‘L

e
O 2 32

o
~
o H

2§
o o .

A % Tlbo) 25 2 e ALEA Hlo| el Bl B2 £ S
925p] 918l 220 BAE R,

227)'d Tlupo) 1= #a Tlulo] AR E F7HA<)
g AES BTl 20 oS Fa 1‘41:1}0]/\?'_;5‘
3 2l A2 F8f 270 vupo] el A 8.4 7 =714
Foete] 7] 220 2 e S 2 SHE

1 8,
ety
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[171] A7 <70 A== BLE 3 @Yl o 4] t} & BLE t]Hlo] A9} 1 A ¥ = &}
AL-g-= 4= 9l
[172] gkoF A tulo| A7 B2 EF| AEE = Fa o|HEE A8k, A
8L WA 5 Q= AL A} B E (initiator mode)ol] 9= 75, A~
tulol 2= Fa &2 AlE S S8l ol gufo] 22 A @ S HFgoezy
2

[173]

[174]
[175]

[176]

[177]
[178]

[179]

[180]

[181]

[182]
[183]

[184]

L vufo] A 9f EFHE A AF S A[AR = Qi

270 Hubo] 271 a1 tlufo] A2 A4 8 & 7
tupo] 223z 7RI R EFA 2 E S 93 A4 BE 225
A BEE 79

g 2A W™ A2 (Discovering Procedure)

L7522 FAlo] 7hs & tuto] (o] 8, B 752 tubo] 220 dhoh ) ES
LA EAeE vupol A5 S W] Y8l B T G el A &
tupo]l ~5of e WA Y] Yl Fa Axpey ~A0d AxE 3 g

YA dabes vt A 0 =2 el fn), =9 9 thE v ufo] A5 FHo g a1

Stz EF 52 yulo] 2 E vl 2 AH W ¥ t]ulo] 2+ (discovering device)2} &, 270
7153 Fa1 o)l E S F 3= vl nfo] AES 3] & ) At} g
tulo] 22 HE] WA o] & 7 et EFF A Yulo] A5 Y AaAN A E
t]u}o] 2~ (discoverable device)2} 8}, A =4 0% F (HEEHNAE) &
ANd S ol thE tulo)l 27 A0 Vsl R E G hl oI EE
BREAXEG T

2718 & tfnpo] 28 vl A 2 & vlulo] & B 3 Yo A thE
752 futo]| 257 ojn] AAE & T AU

¢4 A X} (Connecting Procedure)

A AaE vt A Ao, A4 A= EY BEFE A qu}o]/\ﬂ_ bl
Ak FYshs B e BREA Oule) 2 2ol WS S AL
273

= 31 A7} B o] B 4 Qo 11 AT vA shufe] lvfo] 2k el
S5 Slolu. g2 ol 2 e A4 A5 Lo MES 3 ol F
G (HEEANA E)E‘j/] Ade Bl oL vnpo] g2 AE 245
Asgrory A4S AR 5 k.

U522, BLE 7|0l A 9] &2 AH =, 331 A E (Advertising State), 2=711'd

€l (Scanning State), 7l Al /4 Ell (Initiating State), ©1°4 /g El} (connection state)®l|
tf 3l {Hefs] A Bl g,

Z 31 4 el (Advertising State)

B ATLL)E T 2E ()] A Ao oal, Fal e & Eojih H =
AFol FaL gEfol & A5, WA ATE Fa o HEEAA &
Data Unit) & %1530}

7y7ke] a1 oWl E= Ao s} 3Fal PDUE R -4 ¥, J3 PDUE
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AR EE A A aEE Sel ST dar oWl Es= 3351 PDUVE
AFEEE B A Qe 25 Ba) 27 AEE A A% ERE A
Hulel 27t & 75 T3S A8l s dRF e IS AT ds
B3 o MES FRT 4 4lk

[185] 2 71d AL el (Scanning State)

[186] B AT T2E (=) A Aol oaf 20 AH R Fojgint 270
Aol M, H T A2 F3 Ay A AES 7~ s

[187] 27N el ol = 54 2271 (passive scanning), A = 4] =7} 'd (active
scanning) 2] 5 BFlo] 1o, zF 270 BF 2 S A B oa A

[188] 27l S aa] 91ek Al kol vk 2 AlY e} R el v A 1=
OJ—L—

[189] 270 AHE] Fot, WA A5 201 9 (scanWindow) “1-7F(duration) & <+
Fa A IS g dhv 270 Q1 (scanInterval)<> - 7] 2] 5291

2
2
2270 9 9-0] A2 Abo] o] ZHA(SNE M) 0 2 A Gt

[190]  HAAZES 2ARYY FE0| = A, T2 o8] A4 H3= e} gol
2P TS o] BE A e %*é%ﬂoﬂ 2 2 aopatt). 7}

= o
=
,HA AL %X] ﬁﬂﬁ%“&?ﬁﬁ RIS LS EARS S

[191] A 2AEd 1
AgshA] St

[192]  E5HA 2AEY W, FA AZL B vnol L% B3 PDUE T 3
tulo] 2~ g 7449 A RE 243 4= 913z 451 PDU EFY o)l & &3817] 9 8
g g Y

[193] WAL AL E] gInitiating State)

[194] BAAGTE SAE (2=E)] A Aol o) A FH R Eo 11t

[195] FA Aol WA AdEel & o, B AS 3o A Qe AE gk
EESICE-Rar g

[196] A e Bt A ASE 2NAES 7 st Fa Ad QI AE
2] 2 g}

[197] A A 4l Ell (connection state)

[198] BAATE A4 838 sk vnbo] & =, /A Bl vfo] A7}
CONNECT REQ PDUZ %1 t]ujo] 2% A48t o] Ei= %1 t]ufo] 27} 7jA]
tupo] 2247 CONNECT_REQ PDUE =218t u) o4 A E] & Sof 7).

[199] A4 FEH R Fojit o] ¥, Ado] A E = AR g Hn) urk, Ao A4

JHIR B A H A Y EE aelE 2o = gloh NE A E AT 7
g HE A4 7he] §U8 xlo|= A AlE A 7He BF) o} (supervision
timeout) 4t &)t}

[200] T dulo]l =7t AAE & w, F rjulo] 2 5L thE 3R e g,
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[201]

[202]

[203]
[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]
[212]

[213]

B S-S e WA AT AR B, £ B e
TR WA ASE SUlo|BE ST viAE = AE oM ES] Bo|Y &
Zdstar, A4 o E= vhaE of Lol B 7h F 7|3t = A4S W

ojstell M, & 752 IE H| o] ol A g ol vl = sf Zlofl thef 7hefs] AR y|s
2} BLE Tl nfol 5.8 8]l A 4] ¥l = AN EL ALg )

3] 71 ¥ 9 (Packet Format)

951 A2 (Link Layen& %3 A 4215 dlole] A1 42 5 0 914
A 0 Ske] 52 EUThe bl

7y 9 71 32 2] )& (Preamble), & F-4x(Access Address), PDU 2 CRC 471 €]
d=g FA =T

shite] gf7lo) Far =] A el 414 v, PDUL= 333l A € pDU7L &
Ao, shrte] sfj7lo] vlolg =] Aol H<Ed o, PDU= HoJE A
PDU7} & Aot}

#3139 PDU(Advertising Channel PDU)

F 31 A Y PDU(Packet Data Unit)i= 16H] & 3|t &} 1} et 1 7] 2] #|o]| R =5

A

dltiel £3t¥ = Fa A pDUS| PDU EFY A== 317] 1 104 4o ¥
vk}t 22 PDU B} S LRI

1]

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

011M11-1111 Reserved

2 11 PDU(Advertising PDU)
ol#f a1 Y PDU B} Y &L 331 PDUE B-¢] a1 -4 2] Q) o] Wil E o] A]

Ab-gE

ADV_IND: 14 7}53F B) x| gkA] 451 o] Wl E
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[214]  ADV_DIRECT_IND: &1 7}53 x| &kA] 33a1 oWl E

[215]  ADV_NONCONN_IND: 172 7}53}#] @& v x| & a1 o]l E

[216]  ADV_SCAN_IND: =7 7}5 38k v) x| 8FA] 3331 oWl E

2171 471 PDUE2 3331 Aefoll A ¥ 3 A% (Link Layer)oll A A% a1, 271
2] Ti= Al AL el (Initiating State)ol] A =1 Al =0l 2] & =21 H

[218] 2714 PDU(Scanning PDU)

[219] oleff a1 2 PDU B} & ~70d PDUE B8], 317 oA A ¥ =
e ol A AREE T

[220]  SCAN_REQ: =70 A efell A & = A5l of &l dE¥w, Fa JEjol A H=
Aol ol &l Al

[221]  SCAN_RSP: g1 “JEfjell A & A AFoll o sl AFx, 290 el A F =
Aol ol &l Al

[222] 7A Al PDU(Initiating PDU)

[223] olell Fa1 A9 PDU EF Y- 7| A] PDUR &=t}

[224]  CONNECT_REQ: 7| A| e ol A &&= Al Tl o8l A &5, 3351 Aol A
P Aol ol ol E

[225] dlol ¥ Y PDU(Data Channel PDU

[226] tlol B 2)d PDU= 16 B E &, 1k 7] 9 d|o]| 2= 7| a1, w Al A
TA7 A A (Message Integrity Check:MIC) Z =& ¥ 33 4= 9l

[227] Qrol| A A3 - BLE 710l A o] Axk, e, s 2l 52 B 1 Al A o] A
Aljtst= WHES st A&l 482 = Aok

[228] T 43= EF 52 A AE oA 2 GATT(Generic Attribute Profile)2] 122 o
o & ERY Lol

[229] S 45 Pzt EF5F 2 A H oy A o] 2220t d] o] B (Profile Data)
WS % F2E AT E 4 ok

[230] TA A 2 &, GATT(Generic Attribute Profile):= %52 LE & X 71¢]
X1 8] 2(Service), 5 7d (Characteristic)= ©] 83| A4 do]H & F=a1 W= WHH &
R =

[231] Aukz] o 2 ¥ ] 7| & (Peripheral) & X (o] & EW, AlA &X])7F GATT
A1 (Server) & &8 5P, A 1] 2 (Service), 59 (Characteristic)®l] o 3+ 4 2] &
7FA a1 @) o A E Y (Central) 4 %] 7} GATT & &}0] 9 E(Client) & &S 3o},

[232] ol & I AY 227] YA GATT Zd}o] A E= GATT A B & t]o] ¥
S BUYA ¥, X 52 (Transaction)<= GATT cliento]] A A] 2} % o] GATT
M ERE S-S a2

[233]  EFF2 LEOA AFE3H= GATT 714 547 %3= Z 2 91 (Profile),
A1) 2 (Service), 579 (Characteristic)®l] 7] Z 3}, 7] &= 59 42 %] 25
o] & 4= AT

[234] 7] 23} (Profile) by} Bz 71 o] /g9 MH| AEE A Ho] 9lon, 4d7]

18
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[235]

[236]

[237]

[238]

[239
[240
[241
[242
[243

—t e e e

[244]
[245]

[246]

[247]

[248]
[249]

[250]

[251]

AH) 225 Bt o] o] 54 i thE AN AEE A H o

7] 28] 2=(Service) = Hlo| B & =] 4] TR &2 U=
o]’¢2] 5/d(Characteristic) toi= Th& A M| =& 2 3shal ‘Rl% Aok A
A H] 2~3= UUID(Universal Unique Identifier)2} & 2] = 16bit B 128bit2]

T AHE 7RA AL Q)

A}7] A (Characteristic)< GATT 7| HF 52} 20| A 714 819 @] ot}
A7 A& w sk HolH & ke, 7] A H] 29k 7-AFSEA] 16 bit B
128 bit2] UUIDE 7}A] a2 9t

A7 EAAE A 7HA] ARE9 ghow Aol Hal, A7 o] HRE wHY] A
S (Awribute) SPHHH & B R R B V] 54 ol 7o A&
ARES AT

471 £ (Attribute)= H] 7HS] 4] QAR o] Fol X, o} &} 2 ofn &
A=

- handle: £ 9] =4

- Type: 74 2] # %

- Value: 573 9] 4k

- Permission: €40 of] o gk = A SH

L5 o] A48 5 e BEFFS AR oy A Vsl AA dA}

Rl A o E Yel= Z8 50l

u

e

A~ [e)
R

M= EEfol|AER 379 Fa1 AES Fa B MAAE A5 SHS5010)
A=A Aol = J_X}(Advertlser)f#_ SAE A, AF o] Fo =
Al B (Master) 2 S 2 = vk 7] Aol A o 2, Al (25 AlA )0l
RNe T A
Tt ﬁa}o] ANE=AH A Oﬂ HLﬂ(Scanner)i TAE Q. A4
o] Zol| = & # o] H(Slave)® A H = 9t} Eeto|AE A d & AnlE E
ol =T A

Qrof| A A3 B ﬁﬂ 2 BR2E A=) AGH, MBS E3) 24079 A9 =
L o] BAS 3t 40709 A 309 S Fu AR, 2 G
ﬂ

ulghol] o] -g-H .

U 2] 37709 AL ELS dolE] Ad R

A7) Zdfo| A E = A7) a1 w A 74] =1
dlo]Ef(ell: A B Hulo] 2 o] & F)=
message =S A& 4=

o] A5, A7 A& /‘}7] Z o] E & Scan Request message©l] T g+

SHORE F7HAQ HelH E i?‘} 3}+= Scan Response messageg 7 skt

o] 7] 4], Scan Request message "2 Scan Response messaget™ 33l 3 7l 2] &t
FTa=2M, Fa1 371 31 bytes ©| 5} 2] User DataTha ¥ gk Z,: 2l

217 o) 59 dlo] €] ko] o] &k,
AR A A2 2

N
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[252]  uwhebA], HlolEl ] 1717} 3 bytes Btk A AA7FA] o] A o] B =
Rul7]eol = e =7 2 Yol B 7 & A 3= 7 5, Scan Request message/Scan
Response message s ©]-8&3Fo] T A A Ho|H & Y Bt

[253] o, EEo)lAE= e} 5522 14 4 A& 2] Connection Request
message = A H 2 %15 3HTH(S5020).

[254]  ©]|Z E3&l, A8 9} Fe}o] A E 7hol Link Layer(LL) $1°2 0] & 4 (establish) ¥ U}

2551 ol Afulel Felol A ek el HAE AR

[256] R ok A7 A 3}= Secure Simple Pairing &2 3| A4 =] A o] & Eglslo] 48 =
2= ot}

[257] =, H ot A9 AXx}:= Phase 1 @4 WA Phase 3 GAIE AX =384E 4= Q)

[258] TAAH o2, e} Felo] A E Jlof o]y A Z(Phase 1)E 53 5“3}(85030).

[259] Aoy A= Fehol A E7F A ¥ 2 Pairing Request message) & 7 43} 4L,
¥ 7} & 2}o] 91 E & Pairing Response message s 7 %3t}

[260] H o ¥ AaFE F38ll A =] {1 authentication requirements 2} I(Input)/O(Output)
capabilities 2} Key Size”d H.& =11 ¥i=t}. o] 4 H.E -3l Phase 26| 4] ] ™ Key
A S ARE A A s ok

[261] t}S-, Phase 254, A 8] &} E&}o]AE Zho @ AA] o] = Bt oA
8 SHH(S5040).

[262] Phase 20l 4] gl A A] 3o &S 4=3 &}+= 128bits2] Temporary Key 2 Short Term
Key(STK)E A4 3t}

[263] - Temporary Key: STKE 2§44 3171 9138l TH&0] % Key

[264] - Short Term Key(STK): 7171t ¢t & 3} 12 (Encrypted connection)

e = AREE] 5= Key 4k

[265] qkok Phase 2014 B.QF A& =8 5= 4 -9, 128 bit®] Long Term Key(LTK)E
A7 gk

[266] - Long Term Key(LTK): 71713t &k & 8l A2k o] g} 59 A Ao A%
AL-8-5 = Key 4k

[267] t}2-, SSP Phase 3.0 2 A, A ¥ ¢} E&}o] A E Zlof 7] ¥-9)|(Key Distribution)
A2HE 3 HH(S5050).

[268]  ©l& T, AH g 2ol

o

i) r&

[269] olst, 11 £ %S FFAlsH ] A Oﬂ o e A s o

[270] e gFlo g AEs 4 = 7 7 A4S ATT_MTU-1 S El o]t} o] 7] A
ATT MTU== 2| A E e} Muf el A5 = s 7le] M) 27| & o v e,

[271] FAeh £4 52 Z = (Attribute Opcode)+= Attribute PDU] 3 g€ T} 4]
#& ATT_MTU-1 e R T A4 Zojd 5= 9o, ol gt 45 7]
44 (Long Attribute)©] &} 3t}

[272] ATT_MTU-1 £Hl Rt & S£A4 0] WA k& #5317] faie i 55 8
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[273]

[274]

[275]

[276]

[277]

[278]

[279]

[280]

[281]

[282]

[283]

[284]
[285]

[286]

| A| A (Read Blob Request message) 7} A& T}, 5 27 WA X & ALE-5)o] 7]
&4 gkl 3 WA ATT_MTU-1 £ 81& 353 5= gl
ATT _MTU-3 S50} 2 &40 AA 412 71957 YA 2x] 719 &3
A x| ef A8l 719 87 WA A7 AREE 5= A V1] 28 WA A E
o1 =

Ab&ate] 71 24 7ke] A H A ATT MTU-3 <€ % 71 5= 3o
£ Fhol 54 TR E S AFE5HE ATT_MTU-3 S H B} 114 @8 sk
A& ARG A AT A T30 A0 0] ATT_MTU-3 Sl Rt 2 H )

Aol & 7Hd 5= dvfar P A g

A4 gkl Ho) Aol &= 512 octeto] T}, =5, 3] Aol AAE = A=
tlo] e o] o 2 o]3= 512 octeto] U}

562 ¥ WAA o A Agtak= Ao vlulo] 25 Faf A tf & tnfo] 29
AEE Alojatr] 18 WS (Hefe] vEbd ot

371 5 60l = ® uke) o], Al 1t rlo] 22(300) 9k Al 2 T Blo] 22(400)7+2]

SAHE Alo] &1 fal Al 3 Huke] 2(500)7F E 2.5, 471 Al 3
t]ulo] 2500y 7371 Al 1 vluke] 22(300) B 771 Al 2 Tl HEo] 2+(400) 9]
A $H(Association)= A 0] 517] YA A 2 Ao ZEEFo] F Qs

olst, 71 Al 1 Hube] 22300y} 7] Al 2 Hlulo] 22(400) 2] & 2HS Al o] &7
A5k gufo] A& Ao vlulo] 2, A EE & (Controller), Al 3 Y] HFo] 2~(500), HE=+=
FofoldEgaL ﬂﬂ}

e AEF A Alo] ¥ = Hulo] 25 A 1 Hufo] 2, A 2 vlulo] 2 =
SR ey

olu], Zeto] AE = tluto] 25 9] 52H& Alofatr] el A= A7]
Hulol 252 AR (& 59, 2% AR, e 2 AW, A2 HH 5HE
oFar glofof gt

g ol AETE MBS0l Al 54 F2FE A A eto] A5 T4
Ao} ehi= 735, XA g F 2ol A= F EA=A] I = vk wA 7 o]
o]

£, Febol el Bz el vol 25 9] B}

TIPS AA T = glon, FAbol Al B9, Ao e A2 B A9 s
TA A2 Q1457 918 W o] gl A A o] AT

wpebA, & g & Fefo| A ETE A8 o At ¥ 2
Mu gl Al 54 &2 3 FAAIEE A A skl AH o] FAHE Ao
54 F2e] ol Al A, A 25E alehA] 53k 52 B A )
ARlE A dey] fgh ol 2 =8 HE 2y 98 i s

mlo
2
2
ot
b
rir
%2
D)
[-'Ij
D)
H >~

=l
%
i
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[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]

[297]

[298]

[299]

[300]

Aoyslar A2 E 4= = A H] 22 E Easy Pairing Service@}al 3+, & 7900 A
71 E & 21(500) = Easy Pairing Service S ©]-83}¢] #| 1 t]u}o] 2~(300)9} A 2
tlulo] 2(400)2] Hlo]¥ /= A S Aof st 4= ok

=7 F2sH4E, 71 E-E2(500) Easy Pairing ServiceE 53l 4] A 1
ko] 22(300)2k A 2 Tl uke] 2240005 A AT 4= At

TA A S 2, 71 E E(500)+= Primary Service Discovery 425 F-3l| A A 1
t]vbo] 2~(300) 9] GATT Servicesa ©A S 5, Al 3 tlujo] 2= A 1
tlulo] ~(300)2] 31 o] tlnfo] 291 A 2 v vlo] 22(400)2] GATT ClientE-2 541 7}
A LT Sl

ol & Z3l, A EE2(500)% Al 1 tulo] 22(300) 2 A 2 t]ulo] 22(400)7 ke
o] &3 4 U= GATT A M| =5 & 4= 9l e},

Z1E 2 2(500)= A 1 v]8ko] 2(300) 2 A 2 t]ulo] 2400)7kol] o] &3k = Q=
GATT A H] 2=l 7] Z38ke] A 1 tulo] 2+(300) B Al 2 H8fo] 22(400)2] 3o B
/= AAe AoEd 4=

o] ¢} & Easy Pairing Servicel] 4] (500)% Al 1 t]ulo] 2x(300) 2 A 2
tluke] 22(400) 7t ol W A of oW A g AA S FAdsaL ol=A ol 7] x5t

ol W AAE Bl 4 9l
O

EFFaE 1Y 12eE 7]

5 = stal QA RE S5 shute] GA] ol v
AL ERFLE T AR AE ALY U S, 1d T 29
7Fe e = S

E WA & 11 & A ol M Albshs Eetol AET M E Alofstr] %
P R ElolE £ o ol & vEhE el
%88 Fxshd, 2ol B MHelA 54 T4

YA A7 AR E 4 e, AH s A AR V] F 8o
AAE 54 2S84 vk

1505, Febol i Al ol & 5ol 4] A Bog e Sall A BTEEALE

AdS A At
o|F, Fefo| A E = A o Ao Al 5H T 28 X AI5H7] YA A8 <]
Ao] FE % Q )

Jim
oX,
(o]
rlr N
©
o
o
ot
ol
|
N
jin
o
=
>,
A
rulm
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oy
o
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w
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e
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uly
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[301]

[302]

[303]

[304]

[305]

[306]

[307]
[308]

[309]

[310]

[311]

o
)
oby

o

tufo] 259 A Fa1 7l st = 9l

=, 719 84 wiA Ao 2 ghe B2 Z=T7) 0x06° %) A3, =, AAE 5 2o
*ﬁﬂH ﬁ?}%ﬁlg el = o= W 3 5 shyE A Elsl= 520 49
A= F-aA gk el 54 WA 5 sy E AdeE 4= 9l

o, ng/_ TAE AR AR s EA AgE == H AV E
= A5, A AV vt A E A3 AR REe o] HlolH E
on] gk,

Ao] L E EAL yuUIDel 9afjr 2l H=

_1

o, ofy 29k g2 T 2E

7hA % 9l
[3£2]
Opcode Parameters
Octet Order None LSO ... MSO
Data Type 8 bits Variable
Size 1 octet 1 octet — X octets
Unit None None

3 2004 Opcodet= &= 9] A § ul&} Zho] XA | &3
3}3}aL, Parameter:= Opcodedl] 2] 8] A A& 523 #a ¥ sl e 52

Parameteri= Opcode®l] o] 3|A A A€ 574 523 AdE JREE 28
AT}, o & W, Parameter Opcode®ll 2|3l A XA ¥ &4 &2 3 5}7]

Al A =3 = ofoF 8}z & 25 & e = &2} F = (Operation Field), 3 54
ZZfo] x| &4 0 2 Fr3) | o]of = 3 Al {F = EA EXfo] 3 n o]of
St A HS Y ER = F- 8 Al ZF E = (Effective Time Field)S ¥ 313 <=
‘R)\
IR, Parameteri= A Al g & 2hol wheh F=7FAQ1 A2 S Y 294 4 9l
Az SEfo| AERTE 7]Q) o4 AAE Fale A, S/ AIES
U ERI = ATT timeout©] BFRE] 7] o)l Alo] ZE EAlo] A4 e ghES
ZIdskaL, 71 8 wjA Aol th ek SR VI SH HAAIE EdeldE

& igPE}(Sgozo)

We g AU S o 2
el S HAAE A5
Hele 719 S5 HAA S SefolAE = W43 Hol Zejo] ol E 2
A AR B FAE 533 5 AHS8030).

REeE, A B 7t Eefol AERPE A4 W FA4S RS gl A5, = 110



24

WO 2018/135926 PCT/KR2018/001006
A S gl 4 R oy 41E YE = S ZEE
o= ol WAIAE AESE 4 A

[312] =112 8% 2=2] A o & vl
[313]  AH=7IH 8 vAAE T8l 71U E & ARE S s E AR W
AN E 5 s34 sk, Seko|dER 54 2o AT A S
LER = A A WA A S <SS = ATH(S8040).
[314]  olw, XA WA A= & Algbo] RER ¥ 7] Aol ABjeA SetoldER
Asd 4 2
[315] A =el AOHH 54 s2el AT A S HEl= A A HA[A] s
ZeholAE= ofol]l gk S5 o= g3l A A& M8l &2 HEsHA | TH(S8050)
[316]  ©lsk, =82 T A A Ql AA] o 2 & 90l A “Opcode” ol thEh M o] & 43
242} v B 5 g
[317] LE Peripheral Control Procedure Behavior
[318] Feo|AE = 35 AaLE E-8 4] AW 7} LE Peripheral & &2 X9 3 t}i=
A& FeholAETF A48 A, SdeldE= AH o Alo] £E 542
71912 -3 A ¥ 7} LE Peripheral 93 2 Al XA S AT
[319] AR SR, Fto|AdEo| o A Ao EAE 54| Opeode”t
“0x03” = 7] Y4 ¥ = 49, A = BR/EDR 9] LE Peripheral = & 2}5} 7] ¥ E}
[320]  ©] A5, AH Q] Ao} EE EA 9] Parameteri= oF 8] ¥ 33} tFo] FAE
2., Operation F E5= o} ff 3% 49} o] A= 4 o},
[321] [3%3]
Operations Effective Time Peer Device ID Peer Device IRK
Octet Order | LSO .. MSO | LSO .. MSO LSO ... MSO LSO ... MSO
Data Type 24 bits 16 bits 48 bits 128 bits
Size 3 octets 2 octets 6 octets 16 octets
Unit None None None None
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[322] [3%4]
Bit Definition of Operations
0 Server operates the Discoverable Mode.

[323]

[324]

[325]

[326]

Ob: Limited Discoverable Mode

1b: General Discoverable Mode

1 Reserved for Future Use

2 Server shall operate the Connectable Mode.
Ob: Directed Connectable Mode
1b: Undirected Connectable Mode

3 Reserved for Future Use

4-5 Server shall use the following address type for its Advertiser's Address.
00b: Public Device Address

01b: Static Device Address

10b: Non-Resolvable Private Address

11b: Resolvable Private Address

6 Reserved for Future Use

7 Server shall operate the Bondable Mode.
Ob: Non-Bondable Mode
1b: Bondable Mode

8 Reserved for Future Use
9 Server shall indicate its Confirm Value to Client with Confirm Value Indication.
10 Server shall receive the Confirm Value of the peer Server via the Client with the

Confirm Value Relay.

11 Reserved for Future Use

12 Peer Device IRK field is attached.

13 - 23 | Reserved for Future Use

T 45 FAxeA, el E B2 d oo g E) oA B8 Ry AAgE
o 2H|E oA A4 BETFHAAE 9l
o & 5, 52 I o] 2d| E7} «“1p7E A A ¥ = A $-, A8 = Peer Device ID

B o] G AAAY FAEALGS] A AA LER TS 5 ok

A E4s B2 0 AE 4 0E S AN A8 sk Lol A
Al (advertiser) =49 EFY S F s 4= Qo)

oF, ] 7} Resolvable Private Address Only Characteristic-S 3 &-3}a1 9}
739-, A ¥ = A4 2] Resolvable Private Address(RPA)E €7 33513 4= Q)

1:1

i)

=
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[327] “J oF AFtj| t]H}o] 227} Resolvable Private Address2] IRKE 7FA] a1 Q) A] &2
-, 3o HHbe) = M 2RE A S EH = ol s FAIS .
[328] *ﬁﬂt 2o HE 7o) oA EHlo] Thedt RER HAE = 1o,
Fa Aol v E 70 S A A GOW e AF 4w T we
%%] 7]_ 1:;5{_/\4;(4121/\0114_
(3201 BE B M]E 9 iz ] E j00] bR AHH 7] AHH = FeoldE
Aol A1 <1205 ofof 5w, 2ol AE S} A ] 17 4h2 T A9}
L gkafF=o of Fhtt
[330] A 721 3k 9] 3kS A A ST, Confirm Value Indication Opcode S -3
BAE ES vE AR Do) & Ag SctolAE A A A g
[331] H| E 10°] “1b”= A ¥, A8l = A Hulo] 29k Bet A5 F A s
AN A Eelo]l o E 2] Confirm Value Relay Opcode 2 Aol t]vlo] ~2] ) 2]
e FAlEk] feElA 7] g
[332]  H]E 147} «1b” & A A 5)A, A8 3= Peer Device ID B =9] IRK 491 3] 0] X
IRK @ =5 418k}, A B &= Peer Device ID, Peer Device IRK ¥ 27 IRKE
&)’ 55 (resolving list)ll 718},
[333] ol &, & A H T4 A = Aol ¥ 2k 9ol A A gk vlke}
4T 7 A
[334] LE Central Control Procedure Behavior
[335]  EdeldE= W5 HAE 34 A8 7L LE Central & &8 A| A &)= A&
ZefolAETF Q1A e A9, SEEfolAE= A o Alo] XAE EA9] 7|9 &
Z8) A ¥ 7} LE Central &2 52138t =5 A A& 4= Q)
[336]  TAIA SR, FetoldEo oA A o] Alo] ¥ E 54| Opeode”t
“0x04” % 7] ) ¥ = 7 -, A/ ¥ = BR/EDR 2] LE Central 2 5 2}3} 7] ¥t}
[337] o] A5, A ] Al ERJNE 54 9] Parameter+= o8l 3 59 o] A E
%101, Operation & == o} &l 3 63} o] 74 = 4= ).
[338] ok 2 8] 7| Resolvable Private Address& A ¥ 3s+= A5, A v]+= dol7 1
dol|H & &A1 5= )= Write Long Characteristic Values#} 72 A H Az} &
%3l Peer Device IRKE &7 =213 4= )t}
[339] [3%5]
Operations Effective Time | Peer Device ID ::;e;r Device
Octet Order LSO..MSO  |LSO..MSO |LSO..MSO  [LSO..MSO
Data Type 16 bits 16 bits 48 bits 128 bits
Size 2 octets 2 octets 6 octets 16 octets
Unit None None None None
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[340] [3%6]
Bit Definition of Operations
01 Server shall operate the Connection Establishment Procedure.

[341]

[342]

[343]

[344]

[345]

00b: Auto Connection Establishment Procedure
01b: General Connection Establishment Procedure
10b—11b: Reserved for Future Use

2 Reserved for Future Use

3 Server shall operate the Bonding Procedure.

4 Reserved for Future Use

5 Server shall indicate its Confirm Value to Client with Confirm Value Indication.

6 Server shall receive the Confirm Value of the peer Server via the Client with the

Confirm Value Relay.

7 Reserved for Future Use

8-9 Server shall use the following address type for its Initiator Address.
00b: Public Device Address

01b: Static Device Address

10b: Non-Resolvable Private Address

11b: Resolvable Private Address

10 Reserved for Future Use
11 Peer Device IRK field is attached.
12-15 Reserved for Future Use

M F EE HE 0 1o 93] A7GE dAjel wpef Ado] JAE
Ao, H|E 30] “1p7E AA ¥ = A5, o] ¥ A A}ol uhe} o vl ufo] e} 9]
U ddE g 29 AR E AAsty] e 2| AxE sl Q)

A HE 5 E H|E 6o] “1bE HAAE = A G, Fofo]dEE F 7H/]
Au e} A4dE = low, Egto]AET A 2 L& thE A8 9
L gkafF=o of Fhtt

H] E 57F<1b” 2 A H = -, A= A3 at el dke A4 staL, Confirm
Value Indication OpcodeE &3l A HE Fh=S thE A HE Heo] & A&
Zefol AE A A A gk},

H| E 100] “1b”= A7 ¥, A vl = Ao tulo] 28} Bet Ad & 9 AdsH]
AN A Eelo]l o E 2] Confirm Value Relay Opcode 2 Aol t]vlo] ~2] ) 2]
= Al e o7 gk

H] E 147} “1b”2 24 5, A ¥ = Peer Device ID & =2] IRK 3<% 3] o &=
IRK @ =5 418k}, A B &= Peer Device ID, Peer Device IRK ¥ 27 IRKE
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[346]
[347]

[348]

[349]

[350]

[351]

[352]

[353]

[354]

[355]

[356]

- (resolving list)ol] =718+,

olet, fi AR R R A = Asfel pad B o)A 4% v}
A
2=

Control Point Response Indication Opcode Behavior

Control Point Response Indication Opcodei= &Fol| 4] &3 B A& 9] A& &=
A E VEhl 7] A AREE = o, Zhzke] A bl wheba] o119
SEAE SR AEEo] AREE 5 Sl

ol eff 3% 7+ Control Point Response Indication A X} 7} =8 ¥ = 7 -9-, A ] 9
Ao} £JE 54 9] Parametere] A o & YERIAL.

[3£7]
Opcode of Requested | Response Code Additional Parameter
Procedure
Octet Order | LSO ... MSO LSO ... MSO LSO .... MSO
Data Type 8 bits 8 bits Variable
Size 1 octets 1 octet Variable
Unit None None Dynamic

A= EdolAERREH 2 ¥9 54 B2 &
©F 4ol WA A5, 5 FA E

298 £ 100 EAE S s =
SEE AEshel A A& 4 ek
whob, 2ol A E R RE A4 Y fEA LS A ALdelA e A4
MBliz Apale] AUk FE AGS $9 2L I Feho|AER AET 5

o

o)
DA

o2 Sof, 2ol A olajA AEH & AlZko] Auld) 525 A

Z,:
3, Zebol e Sl A E FE A kol Aule] B &= Ak B
o 2 A% Au Selol AR Ausl A Qe A4 B AGE
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[357]

[358]

[359]

[360]

[361]

[362]
[363]
[364]

[365]

[366]

st

web A, Bl Zetol AE RV E A A e B A5

AR A sk Bt e
SefolAERVE 54 S B AAE XA we 49 Aujis e
Selold ER Sato] R ¥ A) R LhehlE S5 2= E o 2 WAl Aol

EPAA 05T > e,

## 771 2] (lone range) ¥ o /12 -2 %] ¥4 5}7] 913 LE Coded PHY(S=2, S=8)<
A€ = 9lar, ek 14 AES X Yat7] 93] 2Mbpse] LE 2M PHY E | €
= At} o] -5, o)A # o] Y A 8] 2 (EPS) ] A H| 2 54 o] 2o H g st

ek a8 49 FaE 93] 5714 F3l(periodic advertising) 7} X1 2 4= At}
o] A%, 714 FE A% B3 & (advertising extenstion)©] B 2. 3}t}, o &
=¥, #7141 B pbuE°] BolE vk vt &g 74 7= g
A Z}(periodic advertising mode and procedure)7} GAPll =714 & 2 7} 1t} kA,
9 &84 (backward compatibility) ™<= ll, 2| A Al (legacy) 8 3L PDUE 2
sefolmg] Far A d(@ A FaL AE)EeNA AFSETE o], A 2] ¥ EPS
A WA YA e Aotk 1Yy, F Al S-S G e

New PHY types

A AAY, A7 92 2 185 A9 LS AR 84S 918,
A 22 EFY 9 PHY (¢l A T, 2M PHY, LE Coded PHY) 7} Al &€ <= it} o] 2%,
IM PHY, 2M PHY, LE Coded PHY ¢} & PHY & 2] A & (preference)i= U 44
glo]o] A (spec)oll &l Aeld Aolt}h 5, PHYE Q] A Z = 4F¢ dlojojd
oz A4HE 7 2

AHE4 0 & EPS+= IM PHY & AR&- &t} gh, 7+d B 7} 41 & ¥ (preferred)
PHYES 7}Ath, Eelo]AEE= A& 9 PHY | 7] x38to] A2 52
EYAHE = o) 1y, EfolAEL= thE o] A8 9 PHY E gl dlof
Ela=y

o] Aj & F7Fd PHY 57 & ¢l al], #lo] % A9 5% (Pairing Supported
Feature)©] €-¢ ¥ ojof gt} ol & 59, A9 5= PHY E A A 8h= 28] E 9 A4
PHY ) E (Supported PHY bits)7} o] &40l F71€ 4= 9lt}. o] 49, A9 PHY
H| E3= 2M PHY H| E 2 LE Coded PHY H|EE ¥3}8 5= Qlt}. o} &8 o & 51,
A% %= PHY S A A 8= 2 B E 2] A% PHY H] E(Preferred PHY bits)7} ©]
E Ao 2719 4= glt} o] A, AZ PHY B E 9] gko] 00b 91 A%, A5 ko]
ANES AA & 4= glv}. B3, A3 PHY B E 9 4ko] 01b Q) ¢, A5 H3=
PHY®] IM PHY ¢J-& A A& 4= 9lt}. Bei=, A& PHY B E 9] gko] 10b 91 7%,
AZ ¥ = PHYO| 2M PHY 9 & A A& 4= Q). =, A% PHY H E 9] gko] 11b
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! 45, Al = 5= PHY©| LE Coded PHY Y& A A = At} & FAIA o A,
o] A 574 -& x4 3o] ¥ 57 (Supported Pairing Features) .= #] % %
3,11: o] q_
a9

[367]

[368]
[369]
[370]

[371]

[372]

[373]

[374]
[375]
[376]

ek o] Al &2 715 PHY &7 2 913, LE Peripheral Ao} 21 E WA #] 2
LE Central Al o] ¥ 21 E WA X7} &= ofof gt} of & &, LE Peripheral A ©]
FERIE WAl X] W LE Central Ao} 3£ E WA A] U] 2] &2 & o] 2 ] E 9]
A% PHY H|E7} 3712 2= 9lt). o] A& PHY H] Eo] thalo]i= <43 ulot
2} (No Preference (00b), IM PHY (01b), 2M PHY (10b), LE Coded PHY (11b)).

New Advertising PDU
g% AR, A2 Aol E P PDUS A Ashs $a 3ol AT E 4 vk
o) i B S2el e g PN = Aok,

AUX_CONNECT_REQ, 2 AUX_CONNECT_RSP)& o]-&35}o], (&= dlo]H
A Al e Fa Ao FansE FlS 5 Adrt. o]= Zefo| ] Fal
AL 37, 38,390 4 & F&-& T35k gt of J-a]-o]U-]a] B3 Pde
H] & (beacon), | Fl(mesh)s 2 & ¢15le] ©] 3l 7oL, 1% F=3r-&
o) 83hz THE A A% 8] 2H ol 2P 2 e ek, Al . %31 PDUS
Abgste] Alel el Far Qe Farsh= 49, Zefoln g Far A ol A 9
FES AT 5 o), B2 T2 A AL 5 3l

o] ZEF Fa & f8l, 9ol A 52 (Pairing Supported Feature)©|
g Eoof gttt o & EW, X ¥ = PHYE A A8k 1 HIE ] X4 PHY
H| = (Supported PHY bits)7} o] S ¢l F71= 4= 3l v} o] -9, 4] PHY H]| E+=
B3 A ES Tae 5 9

wel o] A 2 Far HhH S —‘H 3ll, LE Peripheral Xﬂ°1 ERIE wAIX] 2 LE
Central Al o] ¥JE WA X7} A ojot st} o & 5, A3 ¥ = Facda
WY E X A|Sh= 1 B E 9] A & 34l H| E(Preferred Advertlsmg bit)7} ©]
Al 2o F=7FE 4= Q) o] A $-, AT Far v EQ gho] 0b Q) AF, AT E =
Fa7k A B e AN 5 ek 2 AFHE Ga ge] 11E Pa
Eefolug] Fa Aol M Fas 3;:333}5 i’ﬂﬂ/\] Fa

m

RS AA S = Utk B, A Far v E] Fho] 1b 9l A9, HEE =
ParhHn g e AT 5 Yok Z, A5 R0 J%lﬂiﬂ4ﬂ
31 PDUE o] g-5to] Al7IT]e] Far A dell M Fag sashi= Ja 2
HE g A A 5 Uk,

Periodic Advertising

At A, FU 4 FaE A deh= Ao o) AleE = vk ol &

A&, 714 Fa BE 9D Az GAPOl S=7hE ), $8, EPSE o] 714 Fa
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[377]

[378]

[379]

[380]

[381]

[382]

[383]

[384]

[385]
[386]
[387]

I
I
)
N

2 43S T35 GAP Aol BE B ARE Aole 5 9
= A2E ) AU S o) Eaho] Al EH W, ol Az

2 7 AL 274 08 Aest= Fa wh o)t} o] =

o) M S0 BRE AE)ol 7 S0l =, w1 A o) A

N
~
2
ol
1:1
HJE

N
-

XN H 2
TS
o
Mok oo
E

o
v XL o & off

4o Mo ok
=
o
Ay
mtm
2
o]-)
ot
2 3
i&
,
:(‘>L_r‘
HN

o ™

ﬂmmﬁ

1o

ey

:|:‘

b ot [y old 2
i

) Il

o

=

offt

N

Ko

N

=
F

= gl /4 E| 7| 2~ ¥ %] = (broadcasted/multicasted)
.ﬁaawﬂﬂﬂmaﬂﬁmaﬂqgﬂﬂq

= (Periodic Advertising Synchronizablility Mode):
713 R E A7) 3 RE B A Aol A,
= Ha 7| BE B 58 B E

=
ey
An)

2
o

N
N

)
L
=
=
.

2

4 ot o

o KK
N,
Yo
N
ol
T“ b
r

5 o

42 4Ny
ol N,

)
X
. ol
x
m

TIA T (Periodic Advertising Mode): <771 %] ©] 3L A A %] ¢](periodic and
deterministic) SV E1 M2 31 o €] & 5347|918 W
714 3331 5 7] %} A ZH(Periodic Advertising Synchronization Procedure):
st QRS galstan, 74 Fug 5713487 A dap B
H B 518k Aok $714 B3 5713 49 Ak F14

o M= F714 Fa Wi flal, o] ¥ # ¢ 5% (Pairing Supported
Feature)©] &= ofof gtt}. o & 59, X 9 ¥ &= PHY & A Al8h= 1 ] E9] A4
PHY H] E(Supported PHY bits)7} ©] 54l 714 4= ). o] 25, A PHY
HE&= 74 3 R v E 74 35 573 &y A H|ES ¥
AT B A Aol A, =714 Fal 578 &9 A XH(Periodic Advertising
Synchronization Establishment Procedure) H]| E= 57| 4] 331 5 7|3} A2} H| EZ

X3 € 225 9T}

EH o] A E F14 Fa HE A, 714 F
A gelE B vt vk A 2A, 714 a1 Ao

Z,IRK Z &= Q1= F31A)F T4 (Advertiser Address) 2
Zy Ao tfste] A e oh3- 3 Zok

FAEEE 1ol EQ AR FY] A K
Uk o & 59, T4 E=9] gho] 0x01%] A5, 7714 E=7t Z]/\]QI_! &2t
L 9] gho] 0x02%! 8-, 714 Ax7F AN = 5= 3

A g Ut Faa FA4A FEFE e Hlo|Eo SR A
7

PaA F2E AT 59

B

£ 29 Supported Pairing Features 54
Supported Pairing Features 54> o] & L o148 913l A o] A of7}5 3
=X}l AHE w37 98 AMeE 4 9)\ . A A of| 24, Supported Pairing

Features 542 GAP 54 2= 2 EP & %E% Z3}ar 2= 9]



WO 2018/135926 PCT/KR2018/001006
[388] GAP &4 A& HHMW Al s APl 5~ g4t S AT T
t}. EP =
[

[389]
[390]
[391]

[392]

[393]

[394]

[395]

[396]
[397]

[398]

0] Fﬂ Els Supported Pairing Features & 4 2 —21*7 14 Fa1E 93]
1 82 &% Supported Pairing Features 574 2] Z = 2] < 4
[3%8]

Field GAP Operations EP Operations Controller Operations
(modified) (added)

Length |3 bytes 1 byte 2 bytes

¥ 82 Fhxshd, 29 Supported Pairing Features 54 7] <& &85
Supported Pairing Features 5/ 2} H] 13} o], GAP &2} =7} =4 ¥ a1,
7l E§_31 =2 eyt 271w AS EA o7 sk
3 9+ €44 Supported Pairing Features 573 ] GAP 2} 2 &
HE9] o o & Yetlt)
[3£9]

f
2
o
N
N
o

Bit Definition

20 The Periodic Advertising Mode (including Synchronizability Mode) are
supported.

21 The Periodic Advertising Synchronization Establishment Procedure is

supported
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[399]

[400]
[401]

[402]

[403
[404
[405
[406

—t e e

[407]

[408]
[409]

Bit Definition

0 2M PHY is supported
1 LE Coded PHY is supported
2 Advertising Extension is supported

34 Reserved for Future Use

4-5 The following Advertising is preferred (00b - No Preference, O1b - Legacy,
10b - Advertising Extension)

6-7 The following PHY is preferred (00b - No Preference, 01b - 1M PHY, 10b -
2M PHY, 11b - LE Coded PHY)

F 108 Fxetd, EESY A HE=0EEY 42 A= B EES
Xt otk dE S, NEEY $4 5= 2MPHYZE A8 & A A 6h=
H] E(0), LE Coded PHY 7} A /13 & A Al 8= B E(1), 4L ggo] A8 =
AN Bz B EQ), FF A2 918 ol obel v BG4, A EH = Facga
UhE A A S B E4-5), A2 H = PHY & A A 8= U E(6-1) 5 238
At

AAl 2, Az = Faca ) E A A8k Bl E 2] A9, 21 gkel 00b
oA, AZ7F N e-& A AISHAL, 01b o, A A A E A A 8FaL, 10b0]H, 331
e A G A B E = PHY S A A 6h= Bl E9] 4 -, 71 gko] 00bol ™,
AT 7 §leS A A8k, 01be] ™, IM PHY S A A )3, 10bo] ¥, 2M PHY &
A A 8kar, 11b°] 9, LE Coded PHY 94 & #] A] 3t}

8125 Pairing Control Point 54

=A% LE Peripheral Ao X1 E A3}

¥ 11 LE Peripheral Ao 221 E A x}o] =4 ¥ gpehv] 8 & YA B
™ A| A4 ol 4, LE Peripheral Al o] X1 E A 2}2] u}2}v] E] = LE Peripheral #| ©]
FolE whebu g & oFdE 4= 9lu).

3 11]
Field Operation (modified) |Peer Device ID Peer Device IRK
Length |2 bytes 6 byte 16 bytes

¥ 112 #2304, 54 ¥ LE Peripheral Ao} 1 E 3w}l B &= 3% 39] LE
Peripheral Al o] ZQ1E g}e}n| g ¢} v]uslo], 2 =71 49 A& S0 =
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SHot, A B R = ek o}, 94 ¥ LE Peripheral Ao X1 E 9}2lvE = f-1
AP EE=E Y 233 50 ) A4 ¥ LE Peripheral Al o] Q1 E ahebi| H =
FAE & Aetars 33 2 45 P28l A g LE Peripheral A
FE shebrl el s B}l

[410] 3 125 5779 ¥ LE Peripheral A|o] Q1 E g} g 9] 2 Ao F713
HE & vepdch

[411] [3%212]

Bit Definition

13-14 |Operated PHY's (00b - Reserved for Future Use, O1b - IM PHY, 10b - 2M
PHY, 11b - LE Coded PHY)

15 Operated Advertising Operation (Ob - Legacy Advertising, 1b - Advertising
Extension)

[412]

[413] 3125 2, 149 A e v|aste], A4 H $2F Hui=
&2} ¥ (operated) PHY & A A 3= H| E(13-14) 2 &21¥ 3l 5218 XA 5=
HE(15E vl 23 5 At} &2 PHY S A4 }t H| E1=, 7L Fko] 00bol
T3 AR fal ol ofE & A ABaL, 10be) A, 54 PHYZH IM PHY 2

A A SFAL, 10b0] ¥H, 2M PHY & & A A 3FaL 11b0]‘?i, LE Coded PHY ¢ & | A| &
T U 2 Aol F e A A S B ELE, T gho] 0be| W, T2 gl
F2tol el AA Farsd A AlskaL, 1be) A, 3L S9lE A Al g

[414]

[415] 4% LE Central Alo] ¥Q1E A3}

[416] 3% 13-2 LE Central Alo] 231 E daje] =95 v e & Yepdt), &

1 A A ol A, LE Central A ©] ¥ E A x}2] vt} E] 5= LE Central A o] X2 E
shenlE = ok " 4 e},
[417] [3%213]
Field Operation (modified) |Peer Device ID Peer Device IRK
Length |2 bytes 6 byte 16 bytes

[418]

[419] /] LE Central

A st T52 68 733 }04 A3l LE Per1phera1 o] EQNE iﬂra]r‘j] Bl o}
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[420] 3 14+ 57793 LE Central Ao X1 E gelv| g o] F2F Ao F7lH v EE
epd,

[421] 3 14]
Bit Definition
8-9 Operated PHY's (00b - Reserved for Future Use, 01b - IM PHY, 10b - 2M

PHY, 11b - LE Coded PHY)
10 Operated Advertising Operation (Ob - Legacy Advertising, 1b - Advertising
Extension)

[422]

[423] ¥ 14% P, ®eol B Wrehulastel, FAE B UE:
& 21 ¥l (operated) PHY & A| A 3Fi= H] E(8-9) ¥ &2 3l 522 XA 8F=
HE(10E U £33 4 ) E 218 PHY S A A8 ¥ E=, 71 gho] 00bol ¥
FFAEE A8 ol okE & A A EkaL, 10bo] ¥, F 2 PHY 7 IM PHY &

A Al 8FAL, 10be] ™, 2M PHY 9 & A A 8}aL, 11b°] ¥, LE Coded PHY 1 2 *| A| &

otk BAE Y3 BAL XA shE v =iz, 7 ghol 0bol W, BAE Y1
F2ho] PIAA Fad AASHAL, 1bo] W, F a1 BHg9)S A A g

[424]

[425] A& F71% Periodic Advertising A o] ES1E Az}

[426] ¥ 15+ @43 Pairing Control Pointol] A| 2 =715 52714 331 Ao EJE
Aztel shebnl g -2 E UEbdnh & WAl A, F714] Far Alo] ZRIE
Aake] spep Bz 714 Fa Aol 1 E spetv| B R oA E = QU

[427] [315]
Field Operation Peer Device ID Group ID or  |Operation

Key Duration

Length |1 bytes 6 byte - 2 bytes

[428]

9] 1S AL, T4 F0 Ao R Aepel i B A 3o
Hulol2 D WE, 1F ID EE 7] BE QLS $4 /3 AES S -
o)
DA

[430]

16 7712 gL Ale] LIE shehule o] F4 A2 e,
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[431]

[432]
[433]

[434]

[435]

[436]

[437]

[438]

[3£16]

Bit Definition

0-1 0x00 - Server shall operate the Periodic Advertising Mode (including
Advertising Synchronizability Mode) without security. * Group ID field
cannot be necessaryOx01 - Server shall operate the Periodic Advertising
Mode (including Advertising Synchronizability Mode) with security. *
Group ID field cannot be necessaryOx10 - Server shall operate the Periodic
Advertising Synchronization Establishment Procedure without security
*Group ID can be the Advertiser Address. 0x11 - Server shall operate the
Periodic Advertising Synchronization Establishment Procedure with security.
*Group ID can be hided like a private random address or Group Key can be
distributed.

2-7 Reserved for Future Use

T 162 FEFE, BH A= ML F014 P3 BE R FAeshs] B
Hei7t 3714 g1 5718 2y AR BAsHs AE A s MEO-DS
£33 ek

@_/« o| 2 A, o] H] E(0-1)3i=, 0x00%! 7 -F-, A8 7} B.QF gl o](without security)
%1ﬂﬂ~UﬁEJﬂ¢ﬂfﬂﬂﬂﬂUEi%ﬁﬂ%ﬂMﬂl

0x01 A5, A 7} B.Qto| 9l =(with security) (F3l 713} 7t REE

vm%FﬁTﬂ@%LLEEEﬂﬂOﬂMQ$ 3L, 0x10%1 735, A Bl 7}

Hﬂﬂi S 2t 14 B s gy dA
oo, 0x00 % 0x01¢! Z4-¢-, 1% ID ZE=+= FadHA &S 5 AUrh &£,

0x10%! 7d-%-, 7135 ID7} F Al =4 o= vk, 3, 0x1

7091 Y =4 (private random address)©] 7 1.,

2= Qlt}, e, Beto] H Q3 A9 1% ID H= Y

IRK= tfAd 5= 2

L
"
rir
A

T2 g o] A Ao & =714 FaE A 52 52 e
E3], 74 FuE Y& SEgfolAET} 7\13%9} Supported Pairing Features 4 =}
=)

2! Pairing Control Point A 2}& =3l 6l= W2 Y EbATE & 1194 & & 1 WA
101 1/\12\5}/\413334% ]"é = gaﬁq 5119 AA oM, BEFF 2

A2 &2 EPSE A &8)= A 5= 1}, o]w], A 1-2 broadcaster =
E2F8Fal, A B 2= observer® & 2Fsl= Al o2 A sk
L 11E e, vA, EdolAdE= A 1 E A ¥ 29} Supported Pairing
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[439]

[440]

[441]

[442]

[443]
[444]

[445]

Features A2} & =30 9= QI TH(S11100). o] = &, Eglo]o]Ex= A Yy =
537 HHE ARE g5317] 98l 35 2% (read request) HI A A E
Hlﬂl‘;’—l/\i 28 AL At A 1 22 eHo 2 FHE 2 Phread
A & A

ojul, #5 & HA AT 1A FaL BE B 1A FaL AR
a1 sk bl i EE 29 5 e o % =W, s o HAIAl =
F714 Fa R A QE =R o] e R M E) D/ 714 P Aot
A E=zA el tig AR E)E E3E At NAl o) BA, 1A Fan
BEZb A E=A e dig AREE) 55715 G dapr A # =]l o @

A H.(¥] E)i= Supported Pairing Features & x}o]] o] &+ 335 -5 W A] 2] 2
b e W 2] GAP 52} B Eof X3 4= glt), o] djslo]i=
dedhutel Ao o) & Fl, EdtolAdEE A 1 K 271 714
Q= FVA AL AAE A LA AR5 1T = 3

oo 2, &elo] A E= A8 13 Pairing Control Point & 2} & —r3§ i
2ATH(S11200).

Slo]AE= AH 13 714 Fa1 Ao A 4 Fa1
AabF2he A 5 ATKS11210). o] & Hall, Eto|AE= 5714 Fa
E2E A A8t 7] el A B o Alo] INE 549 7
2.7d (write request) WA X & AW 12 HF3 4 Qlt} o
F714 Fa R thek FRE L3 ¢
M 7L F714 Bl BEE FAb s of i
UTH AA A Z2AM, M 7F 714 Fa RER 52| oF §ha A
ARME)E F714 FaL Alo] ZRJNE Axto) thgh 719
shepu| e o] E2F o) 23tE ¢ 9)\5}. o] 5, A B
-5 W (write response) W Al A & & 2}o] A FIE Sl g

ZFHolAE= A 13 3 Z= A A %‘&(Xﬂcﬂ X
s T F UTh o] & A&, A 12 ET|AHER x] ](indication)

~ 1
m
O
i
}1_11
BN
P‘L
g

WA E AET 5 ek o] A5, A4 WA A= AH 10] Feol ol Ea] o3
AAR T B FAEAY, 714 B e /e ggHew
FaehglizA) of ol U & AR E I 5 Aok Ed AN WA= 1F )

Do) thet AR E 2 ghe 5= Q) o] F, EEfo]AEE FHOZA
Z¢l(confirmation) HI A A & Edfo|AER A5 = YTt

o8, A 12 A8 20 o g 7] 4] %ﬂxx}%fu\*%%?%E}(Slwoo)-

o =2, Zelo] A E = A ¥ 29} Pairing Control Point A2} & 5~3) & 4=

A TH(S11400).

etol A E= A 29k =714 oL Allo] A
AapE2hE& 73S 7 UTkS11410). ol & Hf‘ﬂ, =dhold
E2h& A A7) fa AE o] Ao ZRIE 5449 7
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£ % (write request) WA A S MW 22 AE S 4= ). ol ), 7] 2.4 HIA A=
F71 4 Far dabel] et AR5 E3e ¢ Slvh ol & 59, 7Y &4 wAA=
T8 Far AR FEpEor gHe A A sk A REI E)E 29 4 3.
A H, 719d 8. MIAA= AW 7E 2L ID s 7] 8 ghas 5714 4oL AR
EtEoF #a A s AREIE)E E9 5 Ak A=A, A8}
T4 g AR A oF ¢S A A ek BRI E)= 5714 FaL Ao
ENE Aol ot 719] 27 v o] sebv g o] T2 B ke 4=

[446]

[447]
[448]
[449]

[450]

[451]

[452]

[453]

[454]

[455]

[456]

O
il H
AT}, o] &, /ﬂbﬂ 2% —g—% O 2 A 71]] -5 H(write response) WAl Al &
]

ﬂ(ﬂ] o] EJE & A A] Opcode
o] E & A A|(indication)

] A= A 271 ol A Eef 93

| A, 5714 B3 5738 AxhE& o=

A of Hof o gt AR E x5 = Q) o] F, Eelo] A E=

% 1
o 2 A &2l (confirmation) WAl A & & &}0| 01 E7 AL 4 9)

Bahe AT 3l
)

2

i

n(e)

:C‘>L_l‘

E
él\) lﬂ

A uk, A8 vlubo) 229} Bl o of 3]
AA HolH o = B AVIE2E A2 A3
A A o] EA 8t

N Eol, F UENZA TAY A4S, 8o GHFol M2 Ao 9 %

mqkaHMQMMAﬂfhuwﬂﬂﬂ%@ﬂi°£%ﬁvt%Eﬁﬁ,
5 R 5 A SHES AR AL A 5kl 2 s

Lq‘a]'}‘i 0131@ L?ﬂ]@% 3H@?3’]»7] Hcﬂ/\ﬂ E?@ ZJEE A 7H§_ —r%fﬂ»fﬂ_
2l

R 8 shbe] 540 Mo} A gste] Zeho] = vupo) 20
R RS BT AFehs Uy S Aleka,

SEa, Q% AT AR A9, WA H AT e g s o] o)
WA GRS A% A9 g Aok

5 123 B A uol 9] 7 e . G/ o] o}



39
WO 2018/135926 PCT/KR2018/001006

Zeh= A5, A= 54 dHolH E 49 HlolE & - &sto] 54 A4
T Aok
[457] TA Ao Eefo|AES A= ol A A A4 a5 FalA
[458] Fdto]AEE= AW e BLE A4S A g 5, Aol A4d A3 e 4R 2
23 A7 AR A, AR AT S E ] v] 9 g A B o] 2] A
5 “H(indication behavior)= 274 8} 7] ¥ i A A ¢} A AAE =8 st
[459] Feto]lAEE= AW o A R 2 XA 2] 745 9%
s v A] X] (write request message)E 5 3HT1(S12010).
A A = AT AR s A TAAEE E9sta
g A4, B i vl H o 32 A3 e S YER =
AP AT Ao s Yetl = A AR, WA E A 3
oNA FefolAER HES A3 JHE et & XA 23 ey
] B (Indicated Association Type), A A| WA A & F-8l| 4] A5 A3 el o] Ao
M Hetl= Ao i AR R AA WA A o] A 14 & Ve =

NS EHE 5 Aok

u

[460] 7

[461] Fto|AERTH 71y 8 dAI A& 5218 A B = oo gt S H =R
Solo]AEZ 719] &% v Al A (write response message) 7?5 HTH(S12020).
[462] o], A= EefolAEZ R AL & 71y 87 wA| Ao 7] x38to] A%

A AR G/ oo At ARE Agekar, A dE A A R H/Es
ole} HHH HRE 549 A7]ol wpe} {-3teto] o] HolHE AT
A

[463] TA A OB, @ A= A2l BE 23 A H (ANl Association Information)
FolM SN AT AT HARE 7S 7 Uk AT GRS A
Fto|AERZRYH A3 AR AT AdE 74 R E I8 A7t
AR AT 4RE 74T 5

[464] B EW M= SHJdERTH AF FE 5
T4 QRE T8, A2 tnjo] 2 e E A B
TG o] & B8l M8 Hufol 2= ApA i AFH BE Y
ARE g53te] FASIA, A2 AR, B R, W/E= 5o

2

S
4

Ao shE E3tsh= A3 JRE g 5s5te] A4S
[465] M= A 2F ARIE Y S AE 5 U= H
Zshi= A5, Ao 279 e AR AR JHE o] ol B2 EEe
T At olst, w3 9 HolE Z47-g Bankd} & 8F 5 ko)
[466] @ o] 3, AB]= Bty ZHZEo] BankE oA ol whet Al slo] EAJ o) #]Aalc)
, w3 BankES 54 Aol whel AElstar, A B ¥ BankE #H 544(0] 8,
& Al 54l A g

[467]  Zelold Bl W= A2 EaA Auld] A4 A% ARE Q59 5 9u).

roHe

N

N
o
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[468]  TAF S E, FetolAdE= M E A AR AFH S S4 s
83t 8% WA AE ¢ th(S12030).

[469] oluf, 5ol A &4 gho] e o= HES F A= 7HE A
#hel AolQl ATT_MTU-1 &8I B TH I A5, ol EE AHE 35 &
2.7 v Al %] (Read Blob Request message)S 7 5-3le] 5419 £4 kel 3 H A
ATT MTU-1 88 358 4= 9l

[470] A& Edo|AdERZRYH A3 dH & 8
Z,:/\L]g}uq 736L /\]—EH EHQ] ﬁzﬂ %}E = 9_1:1 - = rd.% _gaq p_%
HA A & & S8l A Eeto|AEZ A5 3TH(S12040).

[471] o] Z, Felol A E = A ¥ 9} $12030 ©HA] & S12040 @A &
Feate] S A4H &4 %k" 25 A

[472] A= A3 AH E—*H d 2hs Eeto]AEL]
Al wet thE A E éj‘%}ﬂ, EA49 &4 & Adeg a=
A Hl o] E(HE= nlA])ght

[473] o & EH, oA ERLE 549 & = =5
SAE 9, Al ZRAE 54)9] 7I9& 83 5k= 71 83 WA AE
AH 2 7 58 H(S12050).

[474] A& Sdo]AERZRE 79 8] A X & 5218k, o] t g
ZolAER 7|9 &H HAIA & A E3FaL(S12060), 2 7 E
ZkS t}E Bank® ¢ d|o| (3= 1L A))3CHS12070).

[475] oluf, EefolAEE 71y 83 wAI X ¥4 d WAE et &= gl & &R
EAY 5 HE 5)& TEAA AST oz sA ek Aakglol A% A E
S £ 3E S MarE AT o

-

il
is
)

do
%)

o

il

[476] A= A A EA Y 24 Z1S WA S 5], $12030 2 2 120408} =) 3
S et 5 HUlolE H £A4 (S EYol|dER 5T 5

A TH(S 120120, S12090).
(4771 olsk o) Bhibe] BEAG) ABa 5 9i= Ao) A7) B 2baks o] E 7}
A E A9, dlo] Bl 2 2 o) 37]0) wel Bataho] shufe] S4le) A4 5

Row, ey HolHE 54 oAl whef shvbo] 54 Mol 245 1
shite] 548 FalA Ho A8 29skE vlolEH & Seto|dER A%
3l

[478]

[479] Configuration for Association Status Indication

[480] ojgtoll 1= & 132 Fxsto], A% A AAE HE S A et o= 1L
Z29 TAIS o M A E FR Ao R wtE

[481] % 13-& & BAA oA Atet= EA 5SS FaA A7 E AT S R

)

Ot

H/E= ol B H 4RE F44

tebl o)k,

b/l 913 dlolel 9 % 549 9 oS
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[482] 2139 ()= A dH S A e dEe] At vy B 84
H Al X o] Fe] 2 A 7L ojH Bl o] A AR E S EA AR E
ZefolAEof Al &l 7] 18 d5 S H AR = HEo WA A ] Ft] Y
o & Lhebd T
[483] Zb d o A ols= ol of g,
[484] - Association Status Info: 7~ ¥ A3} 4 El] A B (Association Status

Information)2] 2.9F¥ AR E A| &5t L2 M olgfle} - ARE ¥ 33t
o) FE 2 Banked 4 1 2l

[485] * CL(Completed List)(1 bit): 2.5 A3 AR 7} ¥-3= =X o F-& et

[486] * Paired Device List(4 bit): ¥ o] & ¥ 1“4 nlo]l 9] A\ 7} ESHE Q=X of B
A3 AEHE YeElY = AR E4, 2 biti= LE Secure Connection Pairing,
Authenticated MITM Protection, Unauthenticated no MITM protection, No Security
requirements & WEFA T

[487] * Connected Device List(1 bit): 912 ¥ t]ulo] o] AR 7} E3HE Q=2 AHE

ul
=

SR=RNiA=g
[488] * Bonded Device List(1 bit): +-% ¥ T]vlo] 2~ B 7} E3HE =X o F-&
LHeR T

[489] * Association Order(2 bits): w2 ¥ A3 AR E2| A E YEU &= AR EZH,
bitell upe} o} o} & FA & LER

[490] - No Order: <=4 §l&

[491] - Recently Used: & o] A8 A

[492] - Past Used: I} 7 o] AF&-% 5=4]

[493] - Frequently Used: R1H 3] AF-8-% A

[494] - Least Used: 4 A A5 <=4

[495] - Bank Counter: & A A3 Ael] 540l A5 W72 S Z 4 Bank
Counter2] # o 41-2 Number of Bank 2| 4t 3} & s}

[496] - Number of Bank: ¥ W) = 9] &= 7|4~

[497] - Association Number: & A| A8 ¥l W =19 A3} (el =0 whe} A3

tlulol ~ &5 9] <)

[498] 2139 (b)= A A El A Agd ARE A HElA FekolAE 7
AEsh= 71 o vA A e Ao A SA Y A o & et 9,

o AH AN E A8 2T A A 54 0] = 13(b)oll A oF Eel,

thoole= 549 5 AAAE A, F 52 T

T Ut AR &zt ol ¥ A B A A H A

"= 9 Indication Behavior ConfigurationE U] 32 &5 = 9}

[499] =13 4 4 E/] Aol= of e o At

[500] -Flag: Ut 2= ARE ATl 2E(Ad & &9, E=9] gho] 0onbir?] 74 -5,

= Z2=71 Readlng Behavior Configuration 2 =98 X A]S}aL, ‘1 bit'Q! 7 5-,

_llm
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[501]

[502]

[503]
[504]

[505]

[506]

[507]

[508]

U} € =7} Indication Behavior Configuration ) S %] A $+T},

- Reading Behavior Configuration: ¥+ Ax}& 1A 8h7] 918 4 R 2
549 &4 gh& e, oo} 2 A d =5 2 E3N(flag =9 ]
upet -4 Sl EH)

Selected Association Type: A/ 7} 7443 A2 e AR 9] 8¢ & U (&
9, A4, B9 £ 9od §)

Association Number: 172 A e 4 2.9 7|+E& ER.

- Indication Behavior Configuration: ¥ 7 ¥ A3} A el A RE A F38}7] ¢t
A Azl A A AR EA o] &4 gL Ve, o g & S A B
A& E318 T (flag =9 gloll whet 74 S 23,

Indicated Associated Type: 7% F Selected Association Type} f-AFeE H =, x| A]
HAI A& Tl As A4 E A Au RO B o= 4714 H o

Q] (Secure connection, Authenticated, Unauthenticated, No security required), 4
/= 2 d F dolo B ETF A EE X gF o, A= o] = Zl i A A8
grolof st} A HA W4 E A3 A RIF Aol A E =S ASE 5= Q.

Maximum Indicated Association Number: X A] WA X| & Z-8[ 4] A & 7}
Hof A el AR i d X1 &4 ol & 9]5H7] Y18 ATT_MTUR ©]
s AAslE Aol FHAT GATTE A A& A8l 11 $4 2 3-8kl
E o] A E= A A] W A|X] 3 "the Read Long Characteristic Values
sub-procedure" & Ak-g&ho]of §trt vk WA E A7t AR | 7} o] gl A
A Bl = QUE gho] W sty Aol o] HH.E XAl steof ghr). “18 4] &
735, A= 7 el H (oldest) HRE AMAISHIL, A A S 98] A A RE
F7He Alo|th

Indicated Interval: A A] WA X] 2] AE 7FA S E3Hel= HEZ2H 7| A o7
M= BE 2 Ant 18 E A3 A QRS AN HAAE Sl A Aok
ok, A3 E A AT 8l A, A BlE Hlol B 7T §lis AA HIA A E
A5 A At vk QIE( gho] ool eb, A= FH o) A A
“~(Maximum Indicated Association Number)& 11 8} #] @31, A A <12l o] A8 ¥
ol E7} A A=A 5 A A8} oF gk,

ofef £ 17 % % 182 AAE F A+ AT HA Y A o & e
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[509] [3E17]

Index Natural Max Allocated bits Allocated Max
Month 12 5 bits 31

Day/Mon. 31 5 bits 31

Hour/Day 24 5 bits 31

Min/Hour 60 6 bits 63

Sec/Min 60 6 bits 63

Total 27 bits (< 4 bytes)

[510] [3E18]

Unit flag Time field
Ibyte Ibyte
0x00: No time Field0x01: second0x02: 0x00-0xFF(255)

minute0x03: hour0x04: Day0x05: Week0x06:
MonthOx07-0xFF: Reserved for Future Use

[511]

[512] A& bR o] MRAR A2 A ATl A A, 1R o] A & Aok &
18°1l A Unit flag®] 0x00 4k A1 A] Q1E]H o] gla-& o v gt}

[513]

[514] Counting reset

[515] olstol| A=, A% A (el zdl, 7Hd A= AFE-% = (most frequently used), 7+
N T:(least frequently used)) 2] Z7]3}& 93t 724 ] Al
] # 1] <5 (Counting reset mechanism)< 4§t}

[516] o] ] &t 7+ ¥ ] Al (counting reset)= ¢ S+ Al 22 AJo] FE S E WA X] 7}
F7+= = Q 7} v}, o] WAl X] = pairing control point®l| 4] A7} AL&E JHEE
0}5‘@%3]’9\0}7]%@@“5}.04] Al A RN WA ] -2 o} 3 199} &,

[517] [3%219]

FR A FE

Opcode Parameter
0xOB(H A= 4= A ) Reset Time
Ibyte 2 bytes
[518] &3
[519] A I EE gAlshy] Yo 2AIEH E Al {Hreset time) Y 5 T
[520] - TFA AJZF Zko] 0o]HH, A B = pairing control pointE =218 w ] A= A o]},
|

[521
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[522]

[523]

[524]
[525]

[526]

[527]

[528]
[529]
[530]

[531]

[532]

[533]

[534
[535
[536
[537

—t e e

- Local Time & reference time is not good: T]H}o] 2= A|ZF A R (A L A 7H S
eFolof gt}

- Reset Time: A ¥ = =41 A|of EZ Q1 E WA =] o] 2]l Y o] Fof 7} E
g g Alste]of gty

olslol A &=, & 145

L4 Edge d

zhzsto] Al ghol W 71 E 8 &k o] f-of tjsho] A gt}
A Aol & 7h-' 2 A= 1 pairing control point
Az g8t W 2 Uebdth 53], & 14(a)= ARE gk gle) 7hed g Als
913}k pairing control point A 2}5 4= 3= W & WERH AL, = 14(b)= A ZF 4L
o] 74 2l A& 9%t pairing control point A X+E >3 5} = WHH 2 Y EFA T

T 4@)E Fxshd, A gL gle 7he " 2 Al 1@ pairing control point
A etz 49, 5, g A etoln glo] 7he ' 2l A& 91§ pairing control
point 2+E Fal 8= 49, AW = 719 SF WAIAE F418k2) vkt 7FE E
Al F2E& el of gt uhebA], A7 AlZE o]yl el] TRA] pairing control point
AAE Fal ez of -9 agle] 7' YAl dAHE gt o 2 A
H] & 4 0= EPSE 8314 "k

% 14b)E Fxehd, AlRE gk = 7he ' g A 9 g pairing control point
A etz 49, 5, g A ol = 7he® 2l A& 91§ pairing control
point A2HE Falsh= A9, A = AH = 4 Alo] ZRJAE HA A ] 2 Al
Bt o] fof) 7h2 E gk gl o At o= 7 E Al FAhE e Ao
TS 7 A e =, A 71 EeE AA o] gl A Folwh 7k E Al
T2S slo 2 g8 % 0% EPSE 531/ dl=u

Value difference between Reading & Indication
%153 B ubgel o ANe]o) mhE whE Aak R AN FAE 97 AT A

=40 g eI

A gict stbel A3 A 54 o] o] A& 8l F e Aol g 4hg 7 oF
th dE &9, A3 A 540l 3 =
A WHAE A ARE 2= A A A5 A ghs 7HA oF g

olsto| A= & 15(a)E Fxsto], dAl A% GRE 2t s HAE 98 ¢lol
tiato] AWstal, = 15(b) 5 Fxste], A A ARE 2h= A A A3
A3k glhol] thshe A3 gt}

AR At AR S 2H= s A xS 9] $F 4h(The Value for Reading Procedure
with Current Association Information)

- A2 Aol A= A G ARE F7H

-Agte] WA HE A9 ARE o] Edl

- Adke] B G E flo] Hel=¥ g0l FEE AT

MAE A% AR S 7h= X A] A2}E 9] gt ZH(The Value for Indication

el

H

I




45

WO 2018/135926 PCT/KR2018/001006

[538]
[539]
[540]

[541]

[542]

[543]
[544]

[545]

[546]

[547]

[548]

[549]

[550]

Procedure with Changed Association Information)

- @A AR ARIFHEA G O B, AV E A A RE FHE
WA A AR AN A ARE AAGL

ol &, W5 A} Bl A A HaLE 98, stk At FH 54 o] ol 5
Al gtol 7bA ok gekiz wA el k. o & sy s, FAH4 9l A
PB 5o AN E 93 A2 Hel" Bast ek

o] AL gAY EAY 5 At vk A7 A E JRE XA E
AFTHA, Aoz o] S A Aok ek 18X Yrhd, Az o] 54

Ak % 5 AT
o) A& A A TA SA 9] gholl e} Holr). B8], XAl AT B,
Ao) AN E AT 5 9 AAE AW E TaeE A 52 FA D

5162 B ol o AAldof] & F=7]% FE 9ot EFHE A FA U 9
FA ot & 169 A= 5 1 WA 1504 At A a S8 A

WA, Sefol A A9 Hojd B4 2B AT 5 2ThS16010). o E
S, Zelol B AL A @ A2 Ae el A9 Aoy 54 AT A 5
o1t} o714, X9 slof W B @bz A7) Zato] A E T} Aulo] oe

A,
°
-

AR = T2 AN EE A Y 54 JRE g 557 A8 AMeE 5 )

AN Z2A, A 5 AR 714 33 54 dd ARE 2353 4 9l
A 5 QR= dest F714 Fa Alo] ZRAE SA s Fet A, o] 9
E3tE = R ¢ vk Ao B2A, 774 Fa F2 #H AR e 574
FA BB ARE S AN S 714 G e AR e 74 G g8
gy Axp7E A8 S A e A A e 714 Fa w718 AA AR S
Aol & £33 = Tk

FHolAE= Al AWE G714 3331 F2He] AAIE 918 Alo] 2RNE 54 9
7198 88k Al 71 83 MIAAE AST 5 A Th(S16020). A A A 24,
A1 71} 27 WA X = 4% $F LE Peripheral Al o] X1 E &4 o & 8} A1}
= olof] 28E 4= Au) e Al 7Y 2.7 WA X = A< 3k LE Central #| ©]
FERIE 540 al g A 3= o] o) 323 5= 9l

Feto]AETL AL A ERE A1 71 85 WA Ao ek -&Hl Al 7Y

l pr———
D)
e
-
>

S5 ek = 9L TH(S16030).

Setol A ETF AL AH R F7]4 Fal Fahe] ¢ o] 5 XA ehr] /)
A 1A A A A S FATE 5= TS 16040).

A 2A, A1 71

2] 2 WAA = B 7E R 8 P R Ei 5]
5718 B9 232 Fadol & AN 714 4

3 a1
Atk dlE 59, 5714 Fa AR ghol Al #kd B, 5714 o JH=
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[551]

[552]

[553]

[554]
[555]

[556]

[557]

7] AL A7 R Qi F71 8 B3 BES Fadok 32 A8k, 7714
F714 3 ARz AL AL B gl

2 A A8, %714 B3 g u.e] ghol A3 k)
Bl7h Bok glis 3714 B B8 By 4AE

N

(o]
il
i
I
I
offt
>,
ol
i)
rlo
pill
)
e
re
[
L
N
[\

o TAE B4 719 S Y
A2 719} 84 WA E A @, Sero] A ET} A2 B2 E 4] A2
719 &% WA A 3t 51 A2 719 S5 AN S Falehis 9,
Zelol AL A2 A= AL A o8 = F714 P el
HE B A AT A2 AN A E S wAE U X 5

AN 2ZA, XY EA ARE M PHYZF A9 ¥ -2 A A8 A B, LE Coded
2 A Ao AR, Fal o] X E S A Ao AR, AT H =

j - ‘C:)_ T .
A A EHE A E = A5 ¥ = PHY S A A8k 4R 5 Ao % shuE

A=
s Ak A 2A, A S = FaE XA e AR HAA] Fa
T3 g F

AL & Ao HE FaRE M A8, A= PHYE
M PHY %=+ LE Coded PHY = o] - 3} & A3 ¥ +=

Yol sk, 4ol Al E glskel 7} B2 bl Agakglont, 7 o
Hzslo] Qi A B2 WEstel A2 AA] 6B AR RS AAsE

A% 7Hsahtt, c1e) i, BelAke] A ad) v, o] Ao
A8s}7] 918 e ao] 7] ZH o] gtz AFE o)A
A7l|eh= A 2wk o) 72w 9o

o] Fold = AL
T e gl
GHH, 2 A e M2 I E S A dule] Lol el El L2 AL S 5 =
7N Z Aol ZEAM T AE 5= Y= ZERXA FEB=E A o] e
2AAMTE S A= VIS A = ZEA A o8l ¢l 4= 9l ol el 7t
gt Z2AMTE S 5 A= TS

uf A 2] o] 3= ROM, RAM, CD-ROM, #}7| H|o|3Z &2 3| t] 2~ 34 t]o] g

<
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[558]

[559]

[560]

A g Fol o, g HYE T3 HE T3 22 A
FE 2 Y= A 2k e, ZRAA T ¢S
HES AR A49 33
& ZE7F A A A
TEGE, o] ol A= i WAl AT 2] ulghA g A AL of o] thsho] Al skar
AT SERAAIRE, & A= e S o A A ool g H A ok sk,
zw—ﬂwow ﬂq?o} g ol @ A& sloj ol glo] Fall o] £oh=
A& of 3 thekek A A7} 7hs ek A&

%% OlEW ‘ﬂm AAES 20 o VA Aol v Ao 2 R
MEA o= ol s M= gt & Ao

Tefar, da] Aol E B E e vy o] BE Auvar glon,
Qo w}a} o] M HEHo= xgE 57t 9l

(ﬁ 01%7]"6‘ e ]
g of tloB F4 WS B F 52 LEC) A8 ¥ = o E TR

A st oy, EF 52 LE A AE 2ol thefeh 74 T4l Al gl ol 2 -8-6f=

Aol 7Hs st

715 vl Al =

AM7E e

HUA

SEEEED

N
N
Y
>
2

>'ru£l

i
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2ho] A E 7} A u] o o]
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=
=

3o
b= 7]

)

=
j -

Q

o] AET} A
Aoy 54 A

=
=

WO 2018/135926

—

wir

o

) AR 2, ] X

b 913

= 5] T =
E'@.'—TO

3|

8

(@]
A

0]
H

7F A7) A1 A 2 3E A7) A1 7]
AL A= 7] A7 371

L A 2] gho] A4 gL

3
-
[e}

b

]
~

(@]
A

o 91ofA,

o 91ofA,
71 A 1 AA] EA A =,

1
7]

[e]
1

[e}

q.

q.

A1
)

A1 71
A 2 8tol] oA,

A1

|
|
|

}2

[e]
}3

[e]
F4

[e}

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

A

3|

A

o
o
€

[
[
[

)

yAO

=

=

7] AR

=

hED

ID AR L= 71

=

L5

1

ko)
-

o 91ofA,

3

q.

A1

3 5]

q.

Q_—rL

3|

8

e
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A7 ol AET A2 AW 2 F7] 4

0
2

3

{%

7} 237 A2 AW ZHEE A7) A2 71

E

2ol 9l

wK

==

A~
T

i

7F A7) A2 AW ZEE 7] Al A8 el 2

E

o 91ofA,

&

A1

s} 6]

Q_—rL

(%

EEEAR

3= 4 B, LE Coded PHY7} A €1

2M PHY 7} A] 1 & A A|

5
ol

<

b= AR, A

o

B
uju

—_
o

-
i

B3 A

g

b 4

EPHYE A A&

AR E= AT

o 91ofA,

&

Al 6

@47

Q_—rL

(%

A A A

b= 4R
P # A s

o

2

al

e dsee

o

T o=

b

EPHYE A A&

371 A=

PHYEAM A A&k, &

AR IS

o

|

Coded PHY = ©]

.

ul
=

H 2.,

&

H71 9]

A4s

=
=

o] &

Ay

E-}\ﬂ }\;| J:,

Aahi= A ue] o
G587 9]

En

5]

=
=

il

3

b

71 A A ZRE 7 ALV 2

wK

&7 A A ZRE 7] 571

o
ol
23!
ol
S
)

o

e
I

Al 1 AA] EALA]
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I F e I L P e e i

(@]
A

o 91ofA,

1
A1 714

[e}

q.

Al 8

3} 9]

WO 2018/135926
)

Q_—rL

3|

[

T
T .
T
T .

Aoy H i T
g | A VL e i/ A S = T e By
o R I I Sl TNT e < w5
w0 X mog X o W o '° (v < < —
KO ~O O %0 O = X o
wr x Ux e = < A= <
X N N 9 9 i ey e S = "R~
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Server Client
o ______oieHEOE -
______________________________ - $5010
______________________________ N
- HE 2F $5020
Phase 1 I(l HO2 Q= jl
I HOE =g X 50030
- ________—_—™J)
Phase 20 | Lo, e we R
| cliDtAl BIOE E& > 55040
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Phase 3 (_- J| =2 =:—]
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| | |
O )
[5-6]
A1 ClHOIA | &2 CrurolA
(300) (400)
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AN /
N /
AN /

Association Management

N3 ClBFolA
(500)
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ZC0|HE A H
BLE &5&2 &4
Y o 58010
(Write Request) .
ATh v
ol =g 58020
2 | (Write Response) 38030
: |
E
c| XA 2 E4
o -
%g EE S =™
3
Y] Xl Al 56040
- (Indication)
510 S8050
v (Confirmation) ‘
[59]
Opcode Value | Procedure or Opcode Requirement
0x00 Reservedfor Future Use
0x01 BR/EDR Acceptor Control Procedure M
0x02 BR/EDR Initiator Control Procedure M
0x03 LE Peripheral Gontrol Procedure M
0x04 LE Central Gontrol Procedure M
0x05 Association Termination Procedure M
0x06 Select Client List Bank Procedure C. 1
0x07 Reset Client UUID Selection Policy G. 1
Info Procedure
0x08 - 0x30 Reserved for Future Use
0x31 Confirm Value Indication Opcode M
0x32 Confirm Value Relay Opcode M
0x33 Control Point Response Indication Opcode | M
0x34 Abort Opcode M
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Response Definition Description
Code
0x00 Success Server is successfully performed with its
peer device
0x01 Not Discovered Server does not discover its peer device
0x02 Not Server is not connected with its
Authenticated peer device.
0x03 Failed Server is failed to operate the requested
procedure
0x04 Insufficient Server does not have enough resources to
Resources operate the requested procedure
0x05 Timeout Server does not complete its operation
during the timeout
0x06 Unavailable Server does not change the current bank
Bank with the requested bank counter.
0x07 Address Not Server does not resolve the Resolvable
Resolved Private Address
0x08 Undef ined Server does not support the undefined
Bearer bearers.
0Ox0A Secure Connections | Server does not authenticate with Secure
Required Connections Pairing
0x0B Unavailable Server does not support the requested
Address Type Address type.
0x06 Unavailable Control | Server does not support the requested
Point Opcode Gontrol Point Opcode.
0x0D Unavailable Server does not support the requested
Operations Operation
OxOE Unavailable Server does not support the value of the
Effective Time Effective Time field.
OxOF Not Finished Server does not finish the previous
procedure
0x10 No Confirm Server cannot generate its Confirm Value
Value
Ox11 Aborted Server aborts the requested procedure
0x12-0xFF Reserved for Future Use
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511]
. Easy Pairing Easy Pairing
Easélfgéi'ng Server 1 Server 2
(Broadcaster) (Broadcaster)
|r ________ Supported Pailring Features 7|
e ( “Periodic Advertising Mode or Procedure” ) r~811100
Li__________________________________________EJ
:_ Pairing Control Point 7|~51 1200
: Periodic Advertising Control :
:(::Periodic Advertising Mode:=l+/s11210
| | Response Code Indication |
| “G ID K ” |
et Groun 1D or Key' ) i s11900
- ]
L_ Periodic Advertisings 511300
| Pairing Coptrol Point 511400
I I
I I
| Periodic Advertising Procedure with Group ID or Key |
| =—511410
I I
| R Code Indicati
e S e & 511420
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Associations Bank counter Total Associations
Status Info (1 byte) Banks Number Number
(2 bytes) y (1 byte) (1 byte)
(a) ol 2E
Field Flag |Reading Behavior Indication Behavior
Configuration Configuration(adding)
Subfield Selected Association|Indicated |Maximum Indicated
Association [Number Association|Indicated Interval
Type Subfield Type Association
subfield Number
Length |1 byte|2 bytes 2 bytes 1 byte 1 byte 4 bytes
b)) 24 4
% 14a]
Client Server
Counting Reset Pairing Control Point
Procedure without Time value _
3 Write Response
Counting Reset
Counting Reset Pairing Control Point
Procedure without Time value _
Write Response
|
Counting Reset
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[ 14b]
Client Server
Counting Reset Pairing Control Point
Procedure without Time value
> i
B Write Response °
i >
©
>
[¢b]
E
|—
No connection -1
At this time Counting Reset
[5=15]
Current
new o release
(a) > Association >
Information
change
new
change
Current .
release L Indicate
(b) > Association >

Information




WO 2018/135926

13/13

——3516010

-l
-

ScHOIHEI T A =2
=X &) s&e| XAIE ?lst
MO ZOE SE49| J|E 6=
M1 J1g 2 HAINE &

——3516020

Y

S0P EI T AMH=FH
A0 M1 1Y & HIAIXO CHEt

SEC AN JIg S8 HAINE =4

——S516030

Y

SA0IHEI T MH=FH
)& &) s&H2
+=H R E XN AlSH)| 28t
M1 XA HIAIKIE =45t 2

——3516040

E—
S I

PCT/KR2018/001006



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/001006

A.  CLASSIFICATION OF SUBJECT MATTER
FO4W 4/36(261 8.0}, HO4W 76/14¢2018.61)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4W 4/80; HOAL 1/00; HO4AW 76/02; HO4B 7/24. HOAL 29/08; HO4W 8/00; HO4W 12/06;, HO4W 76/14

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

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

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

eKOMPASS (KIPO internal) & Keywords: binetooth, advertising, pairing, wiiting request, response, periodic

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2016-108646 A1 (LG ELECTRONICS INC) 07 July 2016 §,5812
See clatm 1.
A 2-4,6,7,9-11,13,14
Y WO 2016-122186 A1 (LG ELECTRONICS INC)) 04 August 2016 158,12
See claim 14,
Y WO 2016-167541 A1 (LG ELECTRONICS INC) 20 OGcetober 2016 §,5812
See clatm 1.
A WO 2015-163680 AL (LG ELECTRONICS INC)) 29 October 2015 i-14
See claims 1-4.
A WO 2015-069030 Al (LG ELECTRONICS INC.)y 14 May 2015 1-14
See claims -7,

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci S - . N . . . .
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “yr g £ particul. lev - the claimed inventi b
ial (as specified) ocument of particular relevance; the claimed mvention cannot be
special reason (as sy dered ol hen the d
) . o considered to 1volve an iaventive step when the document 15
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g» 4, ument member of the same patent family

Date of the actual completion of the international search

IS MAY 2018 (15.052018)

Date of mailing of the international search report

15 MAY 2018 (15.05.2018)

Name and mailing address of the ISA/KR

Korean Intellectual Fropesty Office

Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2018/001006

WO 2016-122186 At

W0 2016-167541 At

WO 2015-163680 At

W0 2015-069030 At

04/08/2016
20/10/2016
29/10/2015

14/06/2015

W0

us

s

us

US

Us

2017-043870 Al

2018-0007488 A1

2018-0098338 Al

2017-0048655 Al

2016-0360345 Al
9813845 B2

Patent document Publication Patent famuly Publication
cited in search report date member date
WO 2016-108646 At G7/077 20146 WO 2017-043869 Al 18/03/2017

16/03/2017
04/01/2018
05/04/2018
16/02/2017

08/12/2018
07/11/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZLANL
S A ZALR A PCT/KR2018/001006

A, Bl F3= 7| BRFGEASEFAPC)
HO4W 4/80(2018.01)i, HO4W 76/14(2018.01)i

T

Ak 2 A S R & /1A
HO4W 4/80: HOAL 1/00; HOAW 76/02; HOAB 7/24: HOAL 29/08; HOAW 8/00; HOAW 12/06; HOAW 76/14

FATE ) %R ope] ot Haual ofele] ¥l

s HAEFAdER H S A F ek R AR FHag vkl Z[AE IPC
PEFALNGTH 3 RN RAIT R AR HAaFd el 71AE IPC

T A ZAR o] 8- A dlo]gul| o] d o] vl o] 0] WA W A Mo F et 2 5)
cKOMPASS(E-3 A W AMMA| AHD) & 7] ¥ = bluetooth, advertising, pairing, writing

request, response, periodic
C. #EEH

7kl e dewdg R A A= 2ol 71A ad A
Y WO 2016-108646 A1 (LG ELECTRONICS INC.) 2016.07.07 1,5,8,12
AT 1 =
A 2-4,6,7,9-11,13,14
Y WO 2016-122186 A1 (LG ELECTRONICS INC.) 2016.08.04 1,5,8,12
AT 14 A=,
Y WO 2016-167541 A1 (LG ELECTRONICS INC.) 2016.10.20 1,5,8,12
AT 1 =
A WO 2015-163680 A1 (LG ELECTRONICS INC.) 2015.10.29 1-14
AT 14 A=,
A WO 2015-069030 A1 (LG ELECTRONICS INC.) 2015.05.14 1-14
AT 17 A=,
F7F o] C(AlE) el 71 A H o flsu X dgssle a9 BAS a2,
T e S e T EAEAY w909 o 9 FUOE FA 4FeAA
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
4
B FAENLRT e £ B S AIS P} FAEID o] F i _
o ERNSAR RN, X' 53¢ Bel = Y )Y #d shivtow J7d wue) 2
of R dE EE 53 2 T L dnAde] e Aew ar ©
L7 A7 F e o2 Ay sk BH EE e g R 39 i s ]
w OhE EW ok o] S0 &2 T AN uha] 7] o)) o 5= “v' 5 #Ade] gl T S T3] s o] 4] g T3
e g 528 olfelfE HAhE Helr] feke] dEd £ b Ao g T aro] el Aol #) A El Ao 3oy
“O7 FF A, A, AA EE vl S dF e Qs £ SRl gl Aow £t

PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
SAZAL ) A g SAEAL A RS
2018 059 152 (15.05.2018) 2018%1 05¢¥ 15¢ (15.05.2018)
EEEPS B
5314
WA AT AR 189, ek
L ERERERE

Ae AT +82-42-481-8264

M~ G +82-42-481-8578
A2 PCT/ISA210 (7 A §3]) (2015 1€




= Al
ol

FAZLANL
PCT/KR2018/001006

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

WO 2016-108646 Al

WO 2016-122186 Al

WO 2016-167541 Al

WO 2015-163680 Al

WO 2015-069030 Al

2016/07/07

2016/08/04
2016/10/20
2015/10/29

2015/05/14

WO 2017-043869 Al
WO 2017-043870 Al

US 2018-0007499 Al

US 2018-0098338 Al

US 2017-0048655 Al

US 2016-0360345 Al
US 9813845 B2

2017/03/16
2017/03/16

2018/01/04
2018/04/05
2017/02/16

2016/12/08
2017/11/07

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - wo-search-report
	Page 68 - wo-search-report
	Page 69 - wo-search-report
	Page 70 - wo-search-report

