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obooboooo,boboooobobooooobobobobooboboooog, Base-
band DO 0OO0OO0O0ODO. O0OO0OO0OOO,000b00O00DObDODOOOObOOOOn
gboooggobobogobb.gg,bogobobbooobooobooobobood,



Application

TCP/IP HID RFCOMM

L2CAP

Baseband

RF

0 2.4: Bluetooth DO OOOODOODO

gobobooooobbbooooobobooobobobooooo.obb,000n
goboboogg,boggoobooog.

2.6.4 00000OO (Link Manager)

goboodgbob,ggoboggbbboobobooobbooobbooooboan
O0O000. Baseband DO DO O0OOOOOODOOOODOODOOO, 00000000
00000000000 LMP(Link Manager Protocol) D000 O0O0OO0O. 000,00
gobobboogg,buggogboobooobbobogoa.

2.6.5 000OO0O0DOOO (L2CAP:Logical Link Control and Adap-

tation Protocol)

gogobgbog,gbudboobuobobuobooboob.ogboobobg
0000000000000 00o0O000o,00000 (Coooooo)oooooo
gobobododg. gg,bbbogodgobobbuoooboboooooobobboooon
goooogg.
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2.6.6 0000000 (Profile)

00000000, BluetoothOO OO OOOOOOOO0OO0OOOODO0OO0OOOOOOOOO
0000000000000 000000000000TCP/IPO0O00OOOORFCOMM
00 0000OHIDO Human Interface DeviceO O OO0 OO0 O000O0OOOOOOOOOOO

2.6.7 00O0O0ODODODOODO (Application)

googdguoboooduo,gguooboobboobbobiodoooouooobobbo
uo.

2.7 HCIO Host Control Interfacel]

Host Control Interface 0 HCIO O O Bluetooth 0 D 000000 OO0OO0OOOOOOO
00000000000 000000000000O0OBIuetooth 0O00O0O0O0O0O0OO0O
00 RFOBasebandO LM 00000000100 BluetoothDOOODOOO0OODOOOO
0 0 O Universal Serial Bus D USBO O RS-2320 0000 UART O DODOOOOOOOO
00000d0o0oO0o0oO0ooOoOOo0O0o00o0o00o00o00000o0000ooooooon
O0OBluetoothO O OO 0000000000000 O0OO0OO0OO0OOOODOODOODOOOOO
0000000000000 000000000000D00000000000000
000000000000 00000DO0000DO0000O000o00o0oOO0OooDoooOoa
00000000000 00000o0oOo0o00o0ooooooobOo0o0ooooooon
250 HCIOOO Bluetooth 00000000000 DODOOOO

Bluetooth Host Host

| Other Higher Layer Driver |
¥
| HCI Driver |

Physical Bus
(USB, PC Card, Other) Driver

Physical Bus v

Physical Bus

(USB, PC Card, Other) Firmware
Hardware A

Bluetooth Hardware ¥ HC(Host Controller)
HCI Firm ware | /LM (Link Maneger)

Link Manager Firmware
t T
¥

| Baseband Controller |

Bluetooth Module

O 2.5: Bluetooth OO D OOO0OO0OO0OOODOOOO
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271 HCIOODOOOOOO

HCIDO, Bluetooth 0000000000 DOOOODODOODOO0ODOODOOOOODOOO
O0. 00000000, Bluetooth OO 0OO00O0ODOODODOOO,HCIODODOOOOO
O,HCIOODODDOOODOOO,000000000000D0bO0oboo0oooooooog
O0O000O0D0.HCIOOODOOoOoDOOoOo,0 2600000000000.0000A0,
OCF(Opcode Command Field) O OGF(Opcode Group Field) 0000 OpCode OO0
O000000,000000000000 Parameter 000000 0OO0OOO. OO0
O0O000O0,HCIODOOOoODoooooooo.

0 8 16 24 31

OpCode Parameter Total Parameter0
OCF |  OoGF Length
Parameter 1 Parameter ...
Parameter N-1 Parameter N

026 HCIOODODOOOOO

272 HCIODODOOOODOO

HClOOOOOOOoDOOo,00obooboobboobooooboooobooooooo
OOoobooOobooOoob. HCloOooOooobooo, b 2r70000oboobooo. oo
OO00000,Event Code 00000000 O,0000000D0000O00 Parameter
gooboogogoog.

0 8 16 24 31

Event Code Parameter Total ParameterO
Length

Parameter 1 Parameter ...

Parameter N-1 Parameter N

O 27 HCAIOODODOOOOO
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273 HCIODODOOOOO

HClOODOOOOOoOO,0b0oboobobobooboooobooooboooooo
OOoo00. obgoobobo, ACLO scogooouooboboooobooonbogoo.
HCTACLOOOODOOODOO 28000,HCISCOODO0DOODOOODOO 2900000
OO000. Connection Handle 0000000, 00000000 0OO00ODO0ODOODOODO
gobobodogoob,gggoboboogbobobooooobooog.

0 8 16 24 31

PB |BC

Connection Handle Flag |Flag

Data Total Length

Data

0 28 HCITACLOOOOOOO

0 8 16 24 31

Connection Handle Reserved | DataTota Length

Data

0 29 HCISCOOOOOOOO
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30 gty

0000, Bluetooth DODOOO0DO0OODOOODOOODOO,000,0000000,0
gobobooooobobbouoooobobooogoobo.bbbooooob,booan
gbobobbougoboboooooboboooogoog.

3.1 UOoooogon

Bluetooth U0 O OOOOOOOOODOOOOO0ODODOOOOOOODOOODODOO
ooooobobobOoo 3.1gbdb RFOUODODDObDODObDODObOobOOobOoDbO
OO0Oo0ooOooboOoon, Bluetooth DOODO0ODOODOODOODLOOODOODOO
gobobodod. ggobbbuoooobob,ooobbobbooooobobobboooon
goboboogoobooooobooog.

Local Remote
| Application | | Application |
ITCP/IP“ HID “RFCOMMl ITCP/IP“ HID “RFCOMMl
| L2CAP | | L2CAP |

=W W W=

| |2 (e ————{ |-+ |

Bluetooh Bluetooh

U 31:0udgoggooboogoogn

goo,bobobo,bbbdgogooooobbobbbood. ggoooonoo
OO00000DbO0bO0b0obOboob0oooooogn, Bluetooth 00000 24GHz O
ooo0ooo0ooooooobobobD,0b0ob,0b LANODOOOOoDbobgo
gobobooogoobobbooooobobooogobo.obboboog,obobbuooan
O,00000000000000D000, Bluetooth OOODOODOO LANOODOOO
Oooo0ooobobood0d. oobogoobdgd, Bluetooth DODODOOOOODOOODOO
gbbouogoobodog,boggboogg,buogobooooboug. bbb,
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OO0O00000boboobboOd,Basebhand OO ODOOOODOOOOOOOOOODOO
O00000. Bluetooth D0, Baseband 0000000000 (TDD)ODOOOOOOO
g.obodg,bboggobuogoboooboogbbogb.booobboooonoon,d
gbbuoggobougoboboobuooobobooobo,gogbbooobboboon
gbobouogboobodgobogob. oo, b 3200bboag,boobooboaf
62opusec DU O UL, J0OO0OO0OOODOOOOO 625usecl 00 OOOOOOODODNO
g.gbbobbodogoobbbouogdg,bbbugoobobboooobobobboooon
gbbouoggboboogboboboooobobooo,ggoogboooboboboon
goboboooggde2susec DD OOO0OOO0O. DOOODLDO,0D0000000
gbobouogooboogbbo,ggbbougbbobooobboooobboobboan
OOoOoooo,RXODOOO0boOod lowsecdOOoobooobooooboo. OO,
gobobobobooooooogbbobbobonid 1I0pusec OO, 10usec 000
goobooobo,bbbodbgooooboo. bbobo,bbbobbuooooooobn
gobbbooggbbbouooobobboogboboooooobn.

TX dot RX dlot

1
1
1
:
1 * 10usec
1

YT T TTITIITY

625usec

1250usec

032 0000000/0000000

3.2 UOU0OUOoOoooooodn

Bluetooth U0 O OOOOOOODOODODOOOOOODODOOOOOOODOOODODOO
OO000ooOob0ob0obobobo0obO 330000 HOlOobOobOoooooooooooo
OOOo0ooOgoboOoonD, Bluetooth DOODOO0ODOODOOODOODLOOODOODOO
OO00oO0oO0oO0oO0.HClOooooob,0booooooobooooobooob,obobogooo
00000 L2CAPO0D00O0O00OD0O0O0OO0OODOO0OOODOOOODOODbDOODOg.

Ooooboboobooboobobobo,0boboboobo0obobobobdn Baseband
goobooodg,ggobo,bdgugoobbboooooooboboboooooon
OoooogbD. 0boog,00b0bo0bo0buo0obddd Bluetooth DOOOOOO
gogdogbooobobbbobbbbobobbbbdidodoooooooooon
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Local Remote

| Application | | Application |
ITCP/IP“ HID “RFCOMMl R ITCP/IP“ HID “RFCOMMl
| L2CAP | } { | L2CAP |
[ Je---r[ ] Wired
[ Basband |« ---»] Basband media Basbond |« ---»[  Basband |
| RF |[«---»[ R ] [ re Je---»] RF |
Bluetooh Bluetooh

033 HCIOODOOODOOOOOoooooooo

gbobobooooobobobodoo. ggg,bbudgoobobboooooobobboooan
goobooboobooboobh,0obbobbobbbbbbbbbbobdodd 10usecd U
gbobooggbobogobboooboboboooboogb. oo, gboooboboood,
gbbouogooboogbbboooboooboboo,bboobboooobboan
goboo.

3.3 Uooubooobooboodn

Bluetooth U0 OO OOOOOODOODOOOODODOODOODOOODOOODOOODODOO
gbggbogobodgobouoboboboooboobbooooboooboon
Oo0Oo0ooOOobobOobobOoobd, Bluetooth OO OOODO0ODOO0ODLOOODOOODOO
OoOO0boO0boooo0ob0.bo0obbob0ob0obOo0d Bluetooth DOOOOOOO
OO00OO00OO0bO00O00LANOOOUODOOOODOObOOobOoobooboo.

gboboodgobuoggboooobboo,bbobbuogobboooobooboboad
Bluetooth U0 O OO0O0DOO0DOOOODODOODOODOODOOOODLO.ODOOODOO
OoOoooobo,000b0b00b0obb0obd0bdn Bluetooth OODOonooog
ooooooobo. b0, 0bobbooboboobooboobobooobg, Bluetooth
goboboogoobooogoobooog.

34 U0O0OOOOOO

oooobo,0b00bo00boobobobbooboboboobobooognbog Blue-
tooth DOOODOOODOOOOO,00,0000000O000DLOOO0DbLO0OO0bDOO0
gbbouogobbodog,ggggbougbbuoooboogbboooobogan
OoOO0. oboobboobooooboo,0b,bob0boo0obbOgl Bluetooth OO

16



OoobooooobOo,0b0b0b0b0bb0ob0bU0onbd BluetoothDODOQOoOoog
gooboogao.
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40 QOUooodgd

0000, Bluetooth OO DOOOOODOOODDODOOOOOOODOODOO,DO0O0O0O00
gobo,0gobob,ggbbobodggbbobooooobooog.

4.1 0O0OO0O0OOOOO

gobuogogobbuoooobbdooo 410b0b.0000oooboog,boooda,
O0O0O0000000 Bluetooth DOODOOODOOOOODOODOO, Bluetooth OO0 O
OO000000000000D0ODbDOO. Bluetooth OO OOODOODODOO HCIODO
OO00o0O0 HClOOOOooOooOooboooobooooooboo,boobooo, o
OO0000 Bluetooth OOOOO0OO. L2CAPODODOODOOOOOO HCIODOODO
gobobooooggboobbodooooobobo,dggoooboboo,0ooooan
O Bluetooth DO OOOOOOOOOODOO.

Local Remote
Manager Manager
Wired Media
Bluetooth Bluetooth Bluetooth Bluetooth
Interface Interface

U 41: 000000

4.2 Bluetooth OO OO OOOMNO

OoOooboOoobobOoon, Bluetooth DO OODDOOOOODOODODOODOOODOO
O, Baseband O, LM O, HCIO OO Bluetooth OOOODOOOO. O0OOO0O0OODOODO
O, Bluetooth U0 OO0 OUOOOOO0OOOOODOO BluetoothOOOOOOoooog, d
OoOOo0o0ooOobobooboboOooboog, Bluetooth DD OODODOOOOODOOO. ODOO
O0,000000 Bluetooth UODDODOOODOOODOOO Baseband DOOOOOO,
gobobooooobobbooooobobooogoobooooo.obobooboa,d
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goboboogoobbood opsec 0o obooooobobbooon
OO0Ooo0Od. 00, Bluetooth DODODOO0DOOOOOOOONO Bluetooth O0OOO
goooogag.

4.3 Manager

Manager O, 000 0O0O0OO0OODO Bluetooth DO DOOOOODOOODOOOODOOO
O00O0. Manager UODOOOOOOOO2000000.

. HCl1OOODOOoOOo HAlobobooooboboboooooo
2. 000000bboooooboboboooobboooobobooboa

OOooO0,HCIO00O0ODO HAlOOoOoOoDbhOoooobooboobooooooboog, o
gobobboogoboboogooboboboooobouoooooo.

4.3.1 0OO0O0O0OOOO

OO00000b0000O0o0n0, BluetoothOOODOODOOOOOOO HCIODODOODOO
OoOO0DooooobOoboboboOobOond. Bluetooth O Baseband DO OO LM OO0
OO0o0ooooOo,HCIOOODO HCIODODOoOoDboboooooooDb. boboo
HClIOOOOODOOO,0bOoboooooboooboboobo HAIobooo, oo
OO0 Bluetooth D00 HCIOODOOOOODODOOODOODOO. ODODO,HCIOOODO
OO0,00000000000b0bO0ob0bD HClOOooooooobo.ooboooogoo
00000000, Manager O Bluetooth DOO0OO00O0O0OOO0OO HCIOOODOODO
OO000000000000 Manager DOODO HCIOOODOOODOOODOOODOOD
O0000000,0000000000000 HCIDOOOOOOOODOO Bluetooth
OO000o000b0o0ob0Oob0obooobooboboOo. 0420 HCAIDOOOODO HCI O
gooboogooog.

< @

Wired Event

—_—

Bluetooth Bluetooth Manager Manager  Bluetooth Bluetooth
Interface Interface

042 HCIOOOOOOO HCAIOOOODOODO
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00000000000, 00b000b00o0ob0o0obbOooDboOooo. b 430000
O00 Bluetooth OO0 DOOO0O0ODOO Bluetooth OOOOODOO0OOOOOOOODOOODO
0 Manager 00O O0O0O. Bluetooth ADODOOOODOODOODO Bluetooth Interface-L
O, Manager-I. 0 0 0O O, HCI Connection Request event D OO0 0O0. OOOODOOO
OO0 Manager-L O, DO ODOOO Manager-R OO0 O OODOOOODO Bluetooth B O
O000000D0D0O0000000DO0O0 Wire_Connection Request 00O DOO. O
44000000 Manager-L 00O Wire_Connection Request 00 O0O0OO0O0O0OOO
0 Manager-R 00 0 00O0O. Wire_Connection_Request 0 0 0 0O 0 Manager-R O, O
00000 Bluetooth BOOODOOODOOO HCI_Create_Connection_Request O O O O
O Bluetooth Interface-R OO OO 0. O0O0OOOO, Bluetooth-L 00 O0O0O0O0OOO
00000 Bluetooth-ROODOOOOOOODOO.

Bluetooth
Interface-L

LMP_host_connection_req()

Bluetooth-A

Manager-L

HCI Connection Request event

Wi [e_Connecti on_Request

------------------------- I

U 43 00gdobooboooooood

Bluetooth
Interface-R

Bluetooth-B

Wire_Connection_Request

HCI_Create_Connection(Allow_Role_Switch)

HCI Command Status event

U 44 000goobbooooobood

OO0000 Manager 0 Bluetooth D0 DOODODOOODOOO HCIODOOOOOOO, O
OO00000b000000O Manager OO0 O0O0O0OOOOOOOOODODO,O0
OO0O00b00O0od, BluetoothOODODOOOOODOOOODOOOOODOOONO. Manager
O Bluetooth D0 OO0OOOD0OOODODOOOO0ODOOODOOOOODOODOOOODODOO
HCIODOOOODO 41000.
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OO000D0O0oDbO HCIODOOO gobooood

Connection Complete event Oo0o0oooon

Connection Request event goooooooono

Disconnection Complete event doooooon

Encryption Change event 000000000 (@oooon)

QoS Setup event 000000 QoSOOOoooooood
Role Change event Bluetooth O O OO O

Mode Change event Bluetooth OO OO OOOO

PIN Code Request event PINOOOOOO(OODOO)

Link Key Request event 00000000 (@ooon)

Max Slots Change event O000O0000bOoooooon
Connection Packet Type Changed event | OO0 00000000000 OODOOOO

041 00000000 HCIODOOO

4.3.2 O00O0O0OOOOOOO

OO000000000000, Bluetooth OOOOOOOOOOOO HCIDOODOOO
O00o0ob0obobobobooobobobOo.0obOob BluetoothOOOoooog
0000, Bluetooth DODOODOOO0OOOOO Manager 0 HCIDODOODOOODOODO
OO00,00 HClOOODOOODOoOooOobOooooooooo.HAIOoO,ooooo
gbbuoggoboogobobogobbboooooboooobobooobobon, o
OO0o0o0oo0oooo0o0ob0 HADOoDbOooODooOOo,boboboooooobobgoo
OO000000boobobobobobuoboonbDibO BluetoothDODOOOOOOOOO
OO00000,000000 BluetoothOOODOO HCIOODODOOODODOODOODOODO
goobodogdoo. b 4500000 obuooobooboaad.

| Daa | |_A_] Connection Handle

| [_Daa_J|

Bluetooth Bluetooth Manager Manager  Bluetooth Bluetooth
Interface Interface

U 45 0000000000
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4.4 0O0O0O0OO0O0OOOOOOOO0OO

OOOo00o0o0o0oboooboOonboO Bluetooth DOODOOO0DOOOOOOOOO
O 460000HCIODO0OO HCIODODOOODOO HClODOODOOoOOoOOoDOoDbDOo

OO0000,L2CAP 0 0000000000000 0OO0ODOODODObO0bO0ObDOobDOo
goo.

Local Remote
| Application |<— --------------------------------- >| Application |
ITCP/IP“ HID ||RFCOMM|<- --------------------------------- PITCP/IP“ HID “RFCOMMl
| L2CAP R > L2CAP |

Wired
media
I Baseband |<— ===»| Baseband
| RF |[«---»[ R ]
Bluetooh Proposed system Bluetooh

U046 0Ddgoooobooooobooboon
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s OuUudududodnnnn

O000,0000000000 Bluetooth DODODO0OOOODOOOOOOOODOO
goboboogooboooooboobooooon.

5.1 UOQ0OOOOOONO

gbogobogobogbuooboogobboogbobogboobbooboan
O0O0000000Bluetooth OO D ODOODOUOOOODOODODOODO Bluetooth 000
goodogbobobbobobbobobobbbobobobooogoouoouogaaaa
O0O000o00oobobOo0obOoOn Bluetooth DODOODOOOOOOO Bluetooth O
gogdoboboobobboboboobobobobouoooooooooooon
gboggbboougbobboobbuoobbuobuoobboobooobooboon
O0O000000 Bluetooth DODOOOODOOODODOO Bluetooth DOOODOOOOO
Baseband DO 0OOO0OOOO0OOOO0OOOODOODOOOODOOOOOOOOOOOOOO
gbggbbooboboogbogobboooboooboobbobooboon
gbdgbdodgbbogboooboobbooooboobbooboobboboon
gbobobbbooooogbbobobbodooooobobobbooooobobobn 1o

Local Remote

Wired Media

Wired_Connection_Request .
Bluetooth Bluetooth . Bluetooth Bluetooth
Interface * Interface .

Piconet(syncronized)

U s51: 0000000000

[P4sec[l] 0000000000000 OOOOOODOOOOOODOODODOODOOODOO
gbggbobooobogbboobuoobobooboboobobobooboooon
0000 Bluetooth 0 OO Bluetooth DOOOODOOODOOODOOOOOOOOODOO
gbbouoggoobodboobbodoobbobuooobuoobbuooouoobooa
OO000000b00b0b0ObO0ODbOnD Bluetooth DO ODOOoOOoOooooooooOO
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gbobooggobo s2ugbbuggbbougbougboboog s3bu00oaf
gobboooobboooobbobouooobooooobobboooan

24



Bluetooth Bluetooth
Bluetooth-A - -
Interface-L Manager-1 Interface-R Bluetooth-B
1
I .
8
N INQUIRY PHASE
S
| PAGEPHASE |
I I
LMP_host_connection __rflq()
HCI Connection Request event
WIRED_Connection_Request
—>
HCI_Create_Connection
—_
HCI Command Status event
8
INQUIRY PHASE §
o
—

[ PAGEPHASE |

HCI Connection Complete event

WIRED_Connection_Complete
| ———————]
HCI_Accepte_Connection_Request

HCI Command Status event

HCI Connection Complete event

WIRED_Connection_Complete

U s52 0000000000
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Bluetooth Bluetooth
Bluetooth-A - -
Interface-L Manager-1 Interface-R Bluetooth-B
1
I . I
8 8
S INQUIRY PHASE INQUIRY PHASE S
S S
[ PAGEPHASE |
I I
LMP_host_connection __rflq()
HCI Connection Request event
—
WIRED_Connection_Request
—>
HCI_Create_Connection
—_
HCI Command Status event
| PAGEPHASE |

HCI Connection Complete event
jfe—————
WIRED_Connection_Complete
HCI_Accepte_Connection_Request

HCI Command Status event

HCI Connection Complete event

WIRED_Connection_Complete

U s3: 0uuupobobbougoonbood
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5.2 00000 Bluetooth DO OOOOM

U000 Bluetooth DO OOODOO0OODOO0ODOO0ODOODOODOOOODOODO
1. 000 Bluetooth DO OOOO0O

2. 000000bbuoooobobobouooobog

. 0bougooboogooboboooan

000000000000 DOO000OO00O0DbOO0o0DObOO0oDODOOoOoODOooOoDO LM O
O00000000000000D0000BIuetoothOODOODDOODOOOODODOODOO
00000000000LMP(Link Management Protocol) 00 000000000000
O000000000DO0O000ODO000DOO00o0oDDOOo0ooo0boOooooOooooOoo
OO0000000 Bluetooth OO0 ODOOO0O0OODOOOO Bluetooth OO0 O0O0O0ODOODO
0000000000000 00D00000b00obobOOooDoooooDoOobOobOOooDg
O Bluetooth 00000000000 0OOOOO0OODOOODOOOODOOODOOOODOO
0000000

000000000000 000D000000 Inquiryd HCI_Remote_Name_Request
O00000000000 Bluetooth OD0DO00O0D0DOOODOOODOODODOOODOOO
O00. 00000, 00000 Manager 0, 00000 Bluetooth OOOO0OOO0O
CoD(Class of Device) 0 BluetoothD O OO OO0O0OO0OO0OOOOOOOOOOOOO
O00.0000000000000000000 BluetoothOODOOOOOOO HCIOO
00 HCI-Write_Class_of _Device, HCI_Write_Local Name 000000 O0O00O0OO, OO
OO0 Bluetooth OO0 OOOO,00000 Bluetooth DOOOOOOOOO. OOODO
O00000000000D0O000000000 Bluetooth 000000 OOODOOO
000000 Bluetooth DODOODOODOOOODOODODOODOO Bluetooth OO OO
O00000000 Bluetooth 0O00O0ODO0O0ODOODOODOOODOODODOOODOOO
Oo0o0ooooooon

5.3 Bluetooth 00 O0O00OOMO

Bluvetooth OO0 DO OO00O0O0O0OOOOOOOOOOOO0O0OOO0OO0O00O00OO0O0OO
0 0O Bluetooth OO Bluetooth 000000000 OOO0OO0OOO100 Bluetooth
000000000000 100 Bluetooth DOOODO0OODOODOOOOOOOOOOO
Ethernet 0000000000000 O0OOO0OOOO0OO0OOO0OOOODOOOO0O
0000000000 o0odoooonooon Bluetooth DOO0OOOOOODOOO
ooooono

OO00OBluetooth D0 OO0OO0O0O0O0O0OO Bluetooth DOOOO0OOOOOOOOOO0O
00000000000 Bluetooth DD O0O0O0O0OOD0OO0D0O0OOOOOOOOOODOOO
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Bluetooth D OO ODOO0OOO0DOOOODOOODOOODODOODOOODOOODOO
OO00000 Bluetooth DODOODOOOODODOOODOOOOOOODOOOODOOOODOO
Bluetooth DO O O0OOOOOO0ODOO 540000000000000000 Manager
O0O0000 Bluetooth UDOUOODOOODOOODOOO Bluetooth DOOODOOOOO
gobobooogobogbbogobbbooooobobbooooon

Local Remote

Manager

Wired Media

U s4: 0ggpobobbooooobood

5.4 Bluetooth 000000000 MTU(Max Transfer
Unit)

OO0000000O0D0O0O000, Bluetooth D00 DOOOOOODO, 0000000
00 Bluetooth OO OOOOOOODO. Bluetooth DODOOOO,00000000O00OO
OOo0ob0o0O0oobOoOobOobOooboooboboboo MTUOOOODOOO. oboOoo
OO0000000 HCIODOODOOODODODOOOOD BluetoothOOOOOOOOODO
OMTUOOODODOODOOOO,0b000 HCAIODODOOoODoDOooOOooOOoooooo
00000000000 0,000000 BluetoothOOOOOOOOOODOODOODO
O0. 00000000, Bluetooth DO0ODDOOOOOO MTUODOOOOO HCIODO
O000000000D0000000 Manager 0000 Bluetooth DOODOOOOODO
MTU ODOOO, Bluetooth OODOOOO0O, MTUDOOOO Bluetooth OO0 OO0OO0O0O0OO
OO000oOooooo. HCTACLOODOOoooooo,0bb0oD L2CAPODOOODOO
00000 Packet Boundary Flag OO DOODO. O0O0OO0OOOO HCTACLDOODOO
00000 L2cApOO00O0OOOOOOCOOOO “1020) 0000COOO00OCOO,O
000 HCIACLOOODOODO,100000000 Packet_ Boundary_Flag 0 “10“
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OO0000,00b00b00b000 L2cApO0O0O0O0OO0OOOOODOODODOD “17 O
goooo.

5. UUOUOOOOUOLOOOOUOLOUOOOUOOOOOOOn
goooood

O0000000000000, BluetoothOOOOOOOOODODO HCIODOOODOO
OO00000 HCOIOODODOOOOOOOO,0D0000 Bluetooth OODOOODOODO
OO0000.0000,Baseband D000 LMOODO HCIOOOOOOOOODOOODO
gobouogbbuogbbuogbobboob.bogbobooobogobooobogan
OOooooboOo,LMO0O0OOoOOoO0oOoO0oDbD HCOlOODOoDOoOoOooOoobooooooooo
goob. bodgoobbboooogbobooooobobbooooo,bbooan
gbo,bogggbobuoggoobbboooooboboogobob.bbooon
goboboooogoobobobbodoooboboboooooboobobboooon
gboggbogobgbobooboobboboboobobobobooobooboon
gb.gogooboo,bssbbbouougoobobobooooobooooooon
gbobobooooobobbooodg,bbougooboboooooboboob.bbooon
gobob,gbobbobdogogboboogbobobooooobobbooooobog.

Y

Local Remote
an
NS Max 723.2 Kbps NS Queue Max 108.8 Kbps
—1

U 55 0000000gnoon

OO0D000000, HCI Change_ Paket Type OO0 OODOOODO, 000000000
ooooooboo bpMliOooboOoooobobooboobobooobooobooobo,onog
gbodgubgbobogbobooboudgbooooobo,oboobooooooan
gooogbooobooobodgoo,bbdbboobuoobbooboooboan.
gbbouogoobodog,ggggbougbbougobbooobbooobboan
gbbuogoobooobooogbobooobboooobo,bbbooobogan
goobooggoboogag.
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5.6 U0OUOOOOOOOOOONO

OO0000O0b0obOobOooobooboooooobooboooooobo. ACcLbonoo
O,Baseband 0000000000 0ODO0ODOODOOOOOODODOOO,ACLODOODO
gobobooooobobboooooboboood. gobob,ooobobobbooon
gbo,gbobbbobodbgoooobobob. bobbbbdodooooob,obn
gbbuogooboooboooobbooobboobbboob,goobboan
OOo0oooobobooboooobo. oo, scognouooobobo,obooooogoo
OO0o0oOooD.0o0ob scoboooobobobooboobooooooo,bobobgoo
OOooooooooo.oo,scoboogooobooobooboobooboobooonoo
OOoooooobgoogoog,scoubooooboboobobobooooobobogoo
goboboooogoboood.

5.7 UOOODO

Bluetooth O, OO0 0O O0OOOOOOOODODOODOOOOOOOOOOOO. OOOO
oooood,jggbbboooobboooboboooobooboo PINOOO, OO
PINOOO Bluetooth OO ODOOODOOODOODO. ODOOO,000000 Bluetooth U
Oooboooooboboboboobobuobbobobbo,00b0obd Bluetooth OO
O PINODDODOODODODODOOODOODOODDOO. ObDO,PINDOODOODO
OoOOo0obooboooboboobob,dbbud0bd Bluetooth DDOO PINODOOODOO
goboboogooboogoon.

Ooooooobo, 00000 bobo0obobb0oouobbOod Bluetooth O OO
PINOOOOOODOODOODOOODOODDODOOODOOObDDOODD. OO0
gobo,bbodggggobbbdgoooobbooog,ggobobbooooon
oooooo. oboo,PINOQDDOODOO0ODOODOOOODOOD PINODO
O0OO00,00000000 BluetoothODOOODOOODO PINOOODOOOO,000
gbobobooogoobobbooooobobooog. go,boooooobobboooon
Oo00o0boobooobOobo0obOo,00b0b0obbO0bO BluetoothDOOOOOO
gobbbougobobouooobobooooobogog.

5.8 UUOUOUOOOOOOOOUOOOUOOULOOOOOO

gbogobogobogbuooboogobboogbobogboobbooboan
OO0O0000000Bluetooth DODOOOOOOODOODO. Baseband O, LM O0OOO
OO0O000o0oobobo0,0bo0ub Bluetooth DOODODOODOOOOOOOO,
ooobo,0j0doboobuoooob,bobobbob0obobgn. Bluetooth OO
oooooO,0b0o0b0ooboobobo,boboobooobbOgn Bluetooth OO0
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gbbouogooboogbobobbooobobbooo.bbooobboobbboon
gbobobooooobbbooooobobooogoob.bboooooboob,o0n
goboboogobobooooobobbogooboooa.

o000, 000000000b0ob0,0b0ob00b0oo0 ACLOogoooboboo
gbobobooooggbobooooooboboboob,bbbbdgoooooono,onbn
gbobouogbbuogbobouogbbboobboobboobobbooobooboooan
gobobooooobobbooodo. ggb,bggooboboooooobobboooon
gbobouogoobodg,bbbugbobogobbooobbbooboobboboon
O Bluetooth OO O0OOO0OOOOODOODOODODOODO. ODODOOODOOOOOODOO
OO0o00ooob0obOobo,00b0 ACLOboboobooboboobouobobobooogoo
uo.
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el UUUUOUOOOOOOONO
HRERERE

goob,bdgoobbbugogoobbboooobobbbuoooobobobod
goboboogoobobbooogo.gbboboooooboobbooobooboobo,on
0000, Bluetooth 0 OO Bluetooth OO OODOOOODOOODOOOOO LMP OO
gboboboooooggoobobbodoooa,ob,bbuoodobobbbooooon
gobobooogoboogg.

6.1 Bluetooth DO ODOOO0OOOO

6.1.1 0OOOO

0610000000000 0000000DO0O000DO0O00OOO. DO0O0oO0oOoOooO
O,000000000000000,00000000000000 Bluetooth OO0
O00000000000 Bluetooth OO0O0O0O0O, 000D00D0O00ODOOOOOOO
O00D0000. 0000D00,00 Inquiry OO0, 000000 Bluetooth 00O
O0000,000 CoDODODODODO. OO, 0 Bluetooth OO0O000O0OO0OOOOODOO
HCI_Remote_Name_Request 0 OO0 000000 Bluetooth OOOOOOOOOO. OO
O000d0,00d0000fd0db0ddo0bddDo0ooogoD. o0, 0oo00oogd
O000O0oOo,ACLO000D0OoOo0oOoo0oooooooOoOo,bo00oooaon
ood.
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Bluetooth

Interface-R

| |
HCI_Inquiry(LAP,Ing_Length,Num_Res)

HCI Inquiry Result event
(Num_Res, BD_ADDR_A, CoD_A)

HCI Inquiry Result event
(Num_Flees BD_ADDR_B, CoD_B)

HCI Inquiry Complete event

HCI_Rmote_Name_Request
(BD_ADDR_A,.)

LMP_name_req(offset

HCI Remote Name Request Complete event
(BD_ADDR_A,Remote_Name)

HCI_Rmote_Name_Request
(BD_ADDR_B,..)

HCI Remote Name Request Complete event
(BD_ADDR_B,Remote_Name)

WIRED_Remote BD_INFO_LIST
(BD_ADDR_INFOYi],.)

| |

"Inquiry"(1D-Packet)

FHS(BD_ADDR _B,CoD_B,.)

Bluetooth-A Bluetooth-B

—>

—>

LM P_name_rleq(offset)

0 6.1: Bluetooth DO ODOOOOO0O
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6.1.2 Bluetooth DD UODOOOONO

0 6200000000000000000DO0ODO0O0OO0ODOOODOOOOOO. OO0
O00000,00 BluetoothOODOOODOOODODODO Bluetooth OO0OOO0OOO
O0000000000DO0. D0000000O000000000 Bluetooth 0 OO,
Bluetooth OO OO OOOO,CoD, 00000, CoD O HCI-Write_Class_of_Device 00 O
0,000, HCI Change_Local Name 0000000000 DO0OO0OODOODO Bluetooth
OO0000, O Bluetooth 00O0O0O0O0O0OODOODOO,
inquiry 00 0000000000000 DOO,000000 BluetoothOOOODOODO

gooboobooogooo.

gooboogoo.

Bluetooth

Interface-A

Bluetooth
Interface-B

HCI_Write Class of Device <

(CoD A..)

WIRED_Remote BD_INFO_LIST
BD_ADDR_INFOVi],..)

A

HCI Command Complete event

HCI_Change._L ocal _Name

(Name_A,..)

>

HCI Command Complete event

<.
<

>

HCI_Write_Class of _Device
(CoD_B,.)

1<
1

HCI (I30mmand Compl e’ceI event

1

I
HCI_Change Local Name
~ (Name B,.)

HCI CI:ommand Compl eteI event

| 2

0 6.2: Bluetooth DO ODOOOOOO
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6.2 ACLOOOOODOOO

obooobooobOonD 63,0 64,0 65000. 0000000 Bluetooth O 0OOO
gooodg,bbuggbbboogbbuogbouobbbooobboobboboon
OO000O DISABLEODOO. DODOODODO, Bluetooth DOOOO0OOOOODOODOODO
gbobogbboggbouooobuogobboogbobo,bbobboobobboon
OO000o0oobobO0obOoboboobobooDo.booes3,064, 0650 ACLODODOODO
sugggboboooaoog.

OO00000 1 Bluetooth-BO ACLOOOOOOOOOOO

Bluetooth-B 0 ACLOOO0ODOOOODDO, O000ODOO0O Bluetooth Interface-
R OO0 Manager-R OO HCI Connection Complete 0 000000 O00O. OOO
O, Status 0 O, Bluetooth-B 0 ACLOOOOOOOOOOODODODO Reason O
OO0000000,000000 Manager-R O WIRED_Connection_Complete [
Status 00000000000 O0OO. WIRED_Connection_Complete [0 Status [J
Host Reject 0 0 00 0O O, Manager-L [0 Bluetooth-A O O O O Status 0 Reason
O000000D00O0, Host_Reject_Connection_ Request 0 000000000000
Bluetooth-A OO0 ACLOODOODOODOO.

OO0O0D000 2 Bluetooth-BO ACLOOOODOOOOODODOO

Bluetooth-B 0 ACLOOOODDOODODOOOO, HCI Connection Complete O O
000 Status OO Success OO 0. WIRED_Connection_Complete O Status 00 O,
Manager-L. [0 HCI_Accept_Connection Request 00000000, 0000000
OO0000. Bluetooth OO ODOOOOOOOOO,000000000O000O00O0O0O0
000000000000 0,00000000 Bluetooth-A OO0 Bluetooth-B O
O00o000ooboooooooooooooooo. oooboodo 20, Bluetooth-
A,Bluetooth-B OO O0O000O0O00O0OO0OODOOOODOOOODOOOODOOOO
0oooooooooo. oo, oo, oo oooooooooood
000000000000 (DO00OD0000)000000 Manager 0O0ODOO
O00D00000. o000 obobo0o0o0o0o0oooboO, Manager DODOOOO0O
gooooooooood.

OO00000 3 Bluetooth-BOOOOOODO ACLOOODODOOOOOOO
Bluetooth-BO OO OOOOOODOOO, Manager-R 00 0O, HCI Role Change O 0 [
O000. Manager-R O, WIRED_Role_Change 0000000 OO Bluetooth-B
OOo0b0o0oobobooO00boO0oobbo0oobboOo0.obooobono, Manager-
L O HCI_Accept_Connection Request 00 00000000000 DOOOODOOO
OO00000D000O Bluetooth-A OO OOOOO Bluetooth-BOOODOOOOOO
OOoooooooo.
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Bluetooth-A :3n| tﬁ(;gtt:L :Br:tﬁgggR Bluetooth-B
i | | i
HCI_Write_Authentication_Enabl S|( disable) HCI_Write_Authentication_Enable(disable)
HCI Command Complete event HCI Command Complete event
HCI_Write Encryption_Mode(disable) HCI_Write_Encryption_Mode(disable)
HCI Command Complete event HCI Command Complete event
| Page and Page Response |
LM P_host_connection req()
---------- -;'CI_Connecti on Request event
WIRED_Connection_Request
HCI_CreateI Connection(Allow_Role_Switch)
HCI Commend Satus vert
| Page and Page Response |

LMP host_connection req()

Sub-senariol : Host

-B rejects the ACL Connection Request |

LMP not accepted(opecod(_a|  r€eason)

HCI_Reject_Connection_Request
(Status=Host Rejected, ...)
f————

HCI Command Status event

HCI Connection Complete event
(status=Host Rejected, ...)

WIRED_Connection_Complete
(stlatuyHost Rejected,...)

HCI Connection Complete event

(statuIS:Host Rejected, ...
|}

1 1
LM PF_not_accepted(opecode reason)

063 ACLOOOOODOODO1
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Bluetooth Bluetooth

Bluetooth-A M -L Bl h-B
Interface-L anager Interface-R uetoot
1 1
| 1 1 |
Sub-senario? : Bluetooth-B accept the ACL Connection Request.
Bluetooth-A don’t requires Authentication and Encryption.
Bluetooth-B don’t requires Role Change andA uthentication and Encryption.
LI;M P_accepted(opeood&)
HCI Connection Complete event
(Remote_ConHandle, Encryption_Mode=disable)
WIRED_Connection_Complete
(Statu;Sui:cess Encryption_Mode=disable)
4—
HCI_Accepte_Connection_Request
(..., Role=Slave)
HCI Command Status event
L MP_accepted(opecodg)
€ = === === ===

HCI Connection Complete event
(Local_ConHandle, Encryption_Mode=disable)

WIRED_Connection_Complete
(Status=Success, Encryption_Mode=disable)

Connecting

O 64 ACLOOOOODODO 2
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Bluetooth

Bluetooth
Bluetooth-A - Manager-R -
Interface-L Manager-L 0 Interface-R Bluetooth-B
1 1
| | | |
Sub-senario3 : Bluetooth-B accept the ACL Connection Reguest.
But, Bluetooth-B requires Role Change.
LMP_solt_offset

| Master/Slave switch |

LMP_accepted

HCI Role Change event
(BD_ADDR, New_Role=Slave)
Je————
WIRED_Role_Change
New_Role=Slave)

HCI Connection Complete event
(..,Remote_ConHandle, Encryption_Mode=disable)
o

WIRED_Connection_Complete
(Status=Success, Encryption_Mode=disable)
—

HCI_Accepte_Connection_Request
(..., Role=Master)
[e—m
HCI Command Status event
. LMP_solt_offset >
LMP_switch_req()
€ = = = = = = = ==
LMP_accepted
Master/Slave switch |
LM P_accepted(opeoodj)
€ = = == === ===
HCI Role Change event
(BD_ADDR, New_Role = Master)
|
WIRED_Role_Change
New_Role = Master
>
HCI Connection Complete event
(..,Local_ConHandle, Enc_rlypti on_Mode=disal]le)
WIRED_Connection_Complete
(Status=Success, Encryption_Mode=disable)
< Connecting >
A A N y

O 6.5 ACLOOODOODODO 3
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6.3 LULuogod

ACLOODOO,00D000 Bluetooth DOOODODOODOOODOODOOOOODODO
gubdb,gbggbobo,gbuodbuoobobboooboobobooboooboan
Oobobooboooobobobobobuob.0oboboboo,0b00obOgn Bluetooth
gobobogobbbooobbooobuooobbbouoooobo,oobbboon
gobobogob,oggbobogobbbooobboobooooobbboon
goo.

000000 Bluetooth 000000000 O0ODOOOOOOO O
066000000 Bluetooth-BOOOODOOODODOODODODOODOODOOODOO
O00000000D000D0. 000000 Bluetooth-BO ACLODOODOO
O0000000000D0000,000D0000 Manager-R 00O, HCI Link Key
Request 0O 0O, HCIPIN Code Request O OO O0O0O. OOOOOOOOOOOO
Manager-R OO 0O 0OOOO Manager-LOO OO, 0000000 0OOOOOOOO.
0 6.60 0, HCI PIN Code Request 00000000, WIRED_PIN_Code_Request
O0D00000. Manager-L 000 00D OO, Bluetooth Interface-L 00 0 O O,
HCI_Authentication Enable 00000000, 000000 ACLODOODDOODO
O000000.000000,000000 WIRED_Connection_Complete 0 [
0 HCI_Accept_Connection_ Request 000000, 000000000 ACL OO
000000000000 0oOooDoooOOoDO,0000bOooo0Doooobooog
O0000.00,00000,000000000 BluetoothOOOOOODOOO
O000000O000O00obOoooooooo.

O00000 Bluetooth D000 O000O0OO0OO0OO0OOO O
0670000000 Bluetooth 0000000 O0O0OODOODOODOOODODOOOO
O00000D0D0D0000D0. 000000 Bluetooth-BOODOOODOOODOOOO
O,000000 Manager-R 00 HCI Connection Complete 000000000
0 Encryptionmode 000 0O0OODOODOOOO0O. DODOOOO Manager-L O O
WIRED _Connection_Complete 00000000000 OOOOO, Manager-L [
HCI_Encryption Mode 00000000, 00000 ACLOOODOODOOODO
O000O0. ODOOO0DoDO, 00000, 0000000000 ACLODODOO
OO000000o0o0oo0bOo0oo0ooobobO. o0, 00000, 0000000000
Bluetooth 000000000000 0ODO0ODOOODOOODOOODOODODOOD.

000000 Bluetooth D0 O0O0OO0O0O0OOOOO) O
0680000000 Bluetooth DOODDOODOOOOODOOOODOO,00000
O Bluetooth OO0 DO OOOO0ODODOOOODOODOOODOOOODOOODOOODODOO
O0O0. 000000 Bluetooth DOODOODODOOOODODOOODOOOODOOO
O0000,000000 BluetoothOOODOODOOODO ACLODOOOOODODOO
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gooooooo. ooo,bogoodooodooooooooo, boood
00, HCI_Accept_Connection_ Request 0 00 000000000000 OOO0O
O00,0000000 ACLOODDO0OD0DDOO0OOD0DDOODOOoOOooOoOOoOoooOa
O000.0000,00000000000000000 ACLOODOOOODOO
I I A A A A
O000do0oOo ACLO0Ooooo. oog,oboooooooooooooad
000 Bluetooth OO OOOOOO0OOOOOODO,000000O0O0OOOOOOOO
goooooooao.

OO0O0000 Bluetooth OODOOODOOO0DOOOO O
0690000000 Bluetooth DOODDOODOOOOOOOOODOO,00000
O Bluetooth DO O ODOOO0OOOOOOODOOOODOOOOOOODOODOOOOO
OO000.00000,0000000D0 ACLOODO,000000D0DODbO
OO00oo0oo0ob0,b0b0bb00,0b00b00b0 ACLOgobooobooboooooo
gbobgoobooogd.
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Bluetooth-A

Bluetooth
Interface-L

Bluetooth

Interface-R Bluetooth-B

Bluetooth-B accept the ACL Connection Reguest.
But, Bluetooth-B requires Authentication.

WIRED_PIN_Code Request

HCI_Authentication_Enable(enable) HCI_PIN_Code_Request_Reply
fe————— (BD_ADDR,PIN_Length,PIN)
sl

HCI Command Complete event

WIRED_Connection_Complete

HCI_Accepte_(I:onnection_Requst(..., Role=Slave)
HCI Command Status event
HCI Link Key Request event(BD_ADDR)
HCI_Link_Key Negativet_Reply(BD_ADDR)
HCI Command Complete event
HCI PIN Code Request event(BD_ADDR)
WIRED_PIN_Code Request

HCI_PIN_Code _Request_Reply
(BD_ADDR,PIN_Length,PIN)

HCI Command Complete event

Authentication Process |

HCI Link Key Notification event
————pi

HCI Connection Complete event
(Local_ConHandle,Encryption_Mode=disable)
——%

HCI Connection Complete event

HCI Link Key Request event(BD_ADDR)
HCI_Link_Key Negativet_Reply(BD_ADDR)
HCI Command Complete event
HCI PIN Code Request event(BD_ADDR)

HCI Command Complete event

HCI Link Key Notification event
—
HCI Connection Complete event
(Remote_ConHandle,Encryption_mode=disable)
———————

(StatuszSJﬁcess, Encryption_mode=disable)

(Status=Success,Encryption_Mode=disabl€)

IkM P_in_rand(rand_nr

| Authentication Process |

Connecting

0 66: 000000 Bluetooth DO OOOOOOOODOOOO
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Bluetooth-A

Bluetooth
Interface-L

Manager-R

Bluetooth
Interface-R

Bluetooth-B

Bluetooth-B accept the ACL Connection Request.
But, Bluetooth-B requires Authentication and Encryption.

HCI_Authentication_Enable(enable)

HC

Command Complete event

HCI Link Pl<ey Request event(BD_ADDR)

LMP_in_rand(rand_nr
€ = = = = = === =]

I
wi I?ED_Link_Key_Request
l¢——————|

HCI_Encryption_Mode(point to point)
e

HCI Command Complete event
|

HCI_Accepte_Connection_Request
(..., Role=Slave)

HCI Command Status event
P

HCI Link K

HCI_Link_Key_Request_Reply
(BD_ADDR,Link_Key)
T

HCI Command Complete event

HCI_Link_Key_Request_Reply
(BD_ADDR,Link_Key)
_l

HCI Command Complete event

Authentication Process |

HCI Connection Complete event

WIRED_Connection_Complete
(StatuszaJlsceﬁ, Encryption_mode=point to point)

ey Request event(BD_ADDR)

WIRED_Link_Key Request
—

| Authentication Process

| Encryption Process

| MP_setup_completed(|

HCI Connection Complete event
(Local_ConHandle,Encryption_Mode=point to poirjt)
—

HCI Connection Complete event
(Status=Success,Encryption_Mode=point to point)

(Remote_ConHandle,Encryption_mode=point to point)
f————————

M P_accepted(opcodei

Connecting

42
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Bluetooth Bluetooth

Bluetooth-A Manager-L Bluetooth-B
Interface-L g Interface-R
1 1
| | | |
Bluetooth-B accept the ACL Connection Request.
But, Bluetooth-A requires Authentication
MP_accepted(opecodd
HCI Connection Complete event
(Remote_ConHandle, Encryption_Mode=disable)
fe———
WIRED_Connection_Complete
(status=success,Encryption_Mode=disable)
HCI_Accepte_Connection_Request
(..., Role=Slave)
HCI Command Status event
LMP_accepted(opecode)
€ = = = = === ===

HCI Link Key Request event(BD_ADDR)
WIRED_Link_Key_Request
T EEE— |

HCI_Link_Key_Request_Reply HCI_Authenti cation_EnabIg(' enable)
(BD_ADDR,Link_Key)
Te— HCI Command Complete event
——

HCI Command Complete event HCI_Disconnect

(Remote_ConHandle,Reason)

Authentication Process |

LMP_detach(reason)

---------- >

HCl Connelcti on Complete event HCI Disconnection Complete event
(Local_ConHandle, Encryption_Mode=disabl€) (Status=success,Remot_ConHandle,Reason)

WIRED_Connection_Complete

(status=success,Encryption_Mode=disable)

—>|
HCI_Create_Connection(Allow_Role_Switch)
—
HCI Command Status event
| Page and Page Response |

LMP_host_connection_req()
] =-»|

HCI Link Key Request event(BD_ADDR)
—ee]
HCI_Link_Key_ Reguest_Reply
(BD_ADDR,Link_Key)
WIRED_Link_Key Request
[ ——]
HCI Command Complete event

| Authentication Process
|

HCI Connection Complete event
(Remote_ConHandle, Encryption_M ode=disable)
]

WIRED_Connection_Complete
(Status=Success, Encryption_Mode=disable)

Connecting >

068 000000 Bluetooth DD OOODOOO
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Bluetooth Bluetooth

Bluetooth-A Manager-L Bluetooth-B
Interface-L g Interface-R
1 1
| | | |
Bluetooth-B accept the ACL Connection Request.
But, Bluetooth-A requires Authentication
MP_accepted(opecodd
HCI Connection Complete event
(Remote_ConHandle, Encryption_Mode=disable)
fe———
WIRED_Connection_Complete
(status=success,Encryption_Mode=disable)
HCI_Accepte_Connection_Request
(..., Role=Slave)
HCI Command Status event
LMP_accepted(opecode)
€ = = = = === ===

HCI Link Key Request event(BD_ADDR)
WIRED_Link_Key_Request
T EEE— |

HCI_Link_Key_Request_Reply HCI_Authenti cation_EnabIg(' enable)
(BD_ADDR,Link_Key)
Te— HCI Command Complete event
EEEEE——

HCI Command Complete event HCI_Disconnect

(Remote_ConHandle,Reason)

Authentication Process |

LMP_detach(reason)

---------- >
HCl Connelcti on Complete event HCI Disconnection Complete event
(Local_ConHandle, Encryption_Mode=disabl€) (Status=success,Remot_ConHandle,Reason)
——————
WIRED_Connection_Complete
(status=success,Encryption_Mode=peer to peer)
. |
HCI_Encryption_Mode(point to point)
le——
HCI Command Complete event
—
HCI_Create_Connection(Allow_Role_Switch)
HCI Command Status event
| Page and Page Response |
LMP_host_connection_req()
L =-»|

HCI Link Key Request event!BD_ADDR)
HCI_Link_Key Request_Reply
(BD_ADDR\Link_Key)

WIRED_Link_Key_ Request

[ —
HCI Command Complete event

Authentication &
encryption Process

HCI Connection Complete event
(Remote_ConHandle, Encryption_Mode=disable)
[ e ——

WIRED_Connection_Complete
(Status=Success, Encryption_Mode=disable)

Connecting [ 2

069 000000 Bluetooth OO OOODOOOO
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6.3.1 ACL OO

06100 ACLOOD0OO0ODODODODOO0ODO0OO0OOODOOD. OOoDO ACLOO
000000, Manager O 00 HCI Disconnection Complete 00O 0O0O0O0O. 0DO0OOO

00000, WIRED_Disconnection_Complete 00 O O O, HCI_Disconnection 0 0O O 0O O
0000000000 00DbO0o0DbO00 ACLOoooono.

Bluetooth Bluetooth
Bluetooth-A || interfoce. | | Managert R MenageR| | ne o [l [Bluetootn-8
ACL Connection established.
Bluetooth A disconnects the ACL Connection.
<€ Connecting | g
LMP_detach(reason))

HCI Disconnection Complete event
(Status=success,Local_ConHandle,Reason)
f—————

HCI Command Status event
—1

WIRED_Disconnection_Complete
(Status=success,..,Reason)

HCI_Disconnect
(Remote_ConHandle,Reason)
———

HCI Command Status event
—

LMP_detach(reason
---------- -
HCI Disconnection Complete event
(Status=success,.,Reason)

1

WIRED_Disconnection_Complete

(Status=success,.,Reason)
<

O 6.10: ACLODO
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6.4 ACLO0OUOOOOOOOOOOO

6.4.1 UOOOOO

06110 ACLODDODO0ODODOO0ODO0ODDOODDOOO0bO0oooooooooog
O. ACLO0O0D0O0OD00O0OD00O0O00OO0,000000 Manager 00O HCI Link Key
Request 00 0OODODOO0OD. 000000 O0ODOO,00000 Manager OO QOOO
000000, HCI Authentication Request 0 00000000000, 0000000
OO0 ACLOOODDOOoDoooOo.

Bluetooth Bluetooth

Bluetooth-A Interface-L Interface-R

Bluetooth-B

I ACL Connection established. I

<€ Connecting | g

LMP_au_rand(rand_nr
---------- -

HCI Link Key Request event(BD_ADDR)
——

w

RED_Link_K ey_R(EIquest

HCI_Authentication_Reguested
(Remote_ConHandle)

HCI Command Status event
HCI Link Iiey Request event(BD_ADDR)

HCI_Link_Key Regquest_Reply
(BD_ADDR,Link_Key)
—

HCI Command Complete event
1

| Authentication Process

HCI Au.lnthenti cation compl ete event
| ———— ]

WIRED_Authentication_complete
|4—

HCI_Link_Key Reguest_Reply
(BD_ADDR\Link_Key)
f———

HCI Command Complete event

Authentication Process |

|
HCI Authentication complete event

0 6.11: ggooo
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6.4.2 0OUOOOOOOO

0O 6120 ACLOODOU0O0O0O0ODO0OO0OD0O0ODOO0ODOOODODODOODODDODDODDOOOODOOd
OO00. ACLO0O0O0O000O0O0O00O0OU0O0ODDO, 000D O Manager 0O HCI
Encryption Change 000000000 . O00O0O0O0O0ODOO,00000 Manager O,
HCI_Set_Connection_Encryption 00000000 0O0DOO, 000000000 ACLO
O0O0o0oOoooooo.

Bluetooth Bluetooth
Bluetooth-A Interface-L Manager-L Manager-R Interface-R Bluetooth-B
| ACL Connection established. |
< Connecting | 2

| Encryption Process |

-

I I
MP_encryption_mode_req
---------- >
HCI Encryption Change event

(Status=0x00, Local_ConHandle,

Encr_Enable=ON or OFif

WIRED_Encryption_Change
(Status=success, Encr_Enable=ON or OFF)

1
HCI_Set_Connection_Encryption
(Remote_ConHandle,Encr_Enable=0On or OFF)

P

HCI Command Status event

| Encryption Process
I

HCI IEncrypti on Change event

HC

Encryption Change event

y y 4 \ 1

0612 000ooogon
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643 U0OUOOOOODOOO

0 6.120 ACLODDOODDOODODODODOODOOODOOODOOOODOODODOO
O000o0o0ooOoD. ACLObDO0000boooDoooooooooobooo,boooo
00 Manager 00O HCI Link Key Request 000D O00O0OO0O. OO0OO0ODOODOOO,
, 00000 Manager 000 D00O0O0OD0OODODOO0ODOOODODODODOOODOOODODOO
000000, HCI_ Change_Connection_Link Key OO0 0000000000, 0000
00000 ACLOOO0ODO0OO0ODOoOooDooDoooooooo.

Bluetooth Bluetooth
Bluetooth-A Interface-L Interface R || Bluetooth-B
| ACL Connection established. |
< Connecting |
| Authentication Process |
|

HCI Link Key Notification event
(Local_BD_ADDR, Linlk_Key)

1
WIRED_Link_Key_ Notification

HCI_Change_Connection_Link_Key
(Remote BD_ADDR,Link Key)
———

HCI Command Status event

| Authentication Process

|
HCI Link Key Notification event

WIRED_Link_Key Notification

U 6.13: 0000ougooon
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644 O0OUOOOOOODOOO

06140 ACLODODODO0ODODOODODODODDOODOODOOOOO0DOOoOooDoooog
00000000000, ACLO0D00oDooDoobobooooooooobooooo,
000000 Manager 00O HCI Master Link Key Complete 000000000, OO
O0000000,00000 Manager O, HCI Master_Link Key 000000000
O00,000000000 ACLOOODOODOODOODOoDoDDOOoooOOoooDO.

Bluetooth Bluetooth ||
Bluetooth-A Interface-L Manager-L Manager-R Interface-R Bluetooth-B
[ ACL Connection established. |
<€ Connecting P>
LMP_tmp_rand(rand_nr
EREEELELLEEEELLEELLEE s
LMP_accepted()
..................... S

HCI Master Link Key Complete event
(Status=0x00,L ocal_ConHandle,Flages)
——————

WIRED_Master_Link_Key_Complete
(Status=0x00,Flages)

HCI_Master_Link_Key(Flags)
—
HCl Command Status event
[
LMP_quality_of_servece req
(poll_interval, N_bc)

..................... s

HCI Master Link Key Complete event

(Status=0x00,Remote_ConHandle,Flages)
N ——|

WIRED_Master_Link_Key_Complete
(Status=0x00,Flages)
|

y A A

0 6.14: 00000000000
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6.4.5 QoS UODOOOODDOO

06.150 ACLOODOO QoSOODDO0ODO0ODO0OD0OODOoOooOoooooooog
O00000000. ACLODOO QoSODO0O0DO0O0oDbOOooboobDo,00o0o0o
0 Manager 0 0 HCI QoS Setup Complete 000000000 . OO0OO0DOODOOOO,
00000 Manager O, HCI.QoSSSetup OO0 0D OD0OOODOO0OD,O000000O0OO
OACLODOOD QoSOO0OD0DO000DOO0O00DOO. QoS Setup Complete 00000
00000000000, 00000000000000D0000, QoS Setup Complete
OO0o0O0oO0oooooooodo, LMOODOooDooDoooooooooooog, o
O00000 HCIL.QoSSetup OO0 O0D0O0O0DO0O0ODODO0OOODOODOOOOODOODOO
00000000000 LMOODODOOOOOO0OOOOO,0000000000000
ooooooo.

Bluetooth Bluetooth
Bluetooth-A Interface-L Manager-L Manager-R Interface R || Bluetooth-B
I ACL Connection established. I
<< Connecting >

LMP_quality_of_servece req
(poll_interval, N_bc)

..................... >
HCI QoS Setup Complete event
(Status=0x00,Loca_ConHandle,Flages,...)
—.l

WIRED_QoS_Setup_Complete
(Status=0x00,Flages....)

HCI_QoS_Setup
(Remote_ConHandle,Flags,Service_Type,...)
>

HCI Command Status event

LMP_quality_of_servece req

(poll_interval, N_bc)
..................... >]
LMP_accepted()

..................... >

HCI_QoS Setup Complete event

(Status,:Oi(OO,Remote_ConHandIe,FI ags,...)

- —

WIRED_QoS _Setup_Complete

(Status=0x00,Flags,...)

0 6.15: QS 0000000
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6.4.6 UOUOOOOO

06160 ACLOODOODOODOOOODOOODOOODODOObODOObODOOODDOO
Oo0o00o0o0obbobOoobOoobo. ACLdbooooboboboooobogooo,go
O000 Manager 0O HCI Role Change 0O OO ODO0ODOO. DOODOODDODOO,
00000 Manager O, HCI.LRole Change 000D O0O0O0OODOOO, 0000000
OO0 ACLOODO QoSOUDO0ODbOoooooobooo.

Bluetooth Bluetooth
Bluetooth-A Interface-L Manager-L Manager-R Interface-R Bluetooth-B
I ACL Connection established. I
<€ Connecting | g

LMP_switch_req()

D -y

=i s

HCI Role Change event

(Status=0x00,Loca_BD ADDR,New_Role]
—»l_

WIRED_Role Change
(Status=0x00, New_RPI €

b |
HCI_Switch_Role
(Remote BD_ADDR,Role=New_Role)

———

HCI Command Status event
|
LMP_switch_req()

HCI Role Change event
(StatusszOIO, Remote BD_ADDR,New_Role)
< —
WIRED_Role_Change
(Status=0x00,New_Role)

0 6.16: DO ooog
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6.5 SCOUOOOOOODOO

6.5.1 SCOO0OOOODOOO

O 6170 SCOODUODOOODOOOOOOOODODODODODODbDO.Sscouobpooo
OOo00oboOob0oobooboooobobo,ACcLboboooogoo.

Bluetooth Bluetooth
Bluetooth-A Interface-L Manager-L Interface-R Bluetooth-B
| | | |
| ACL Connection established. |
<g Connecting >
LMP_sco_ink_req

(SCO_handletiming_control_flags,...)

HCI Connection Request event
(BD_ADDR,CoD,Link_Type=SCO)

WIRED_Connection_Reguest
(CoD,Link_Type=SCO)

HCI_Add_SCO_Connection
(Remote_ACL_ConHandle,Packet_Type)
T

HCI Command Status event

LMP_sco_link_req

(SCO_handletiming_control_flags,...)

. LMP_accepted()

HCI Connection Complete event
(Status=0x00,RemoteSOC_Con_Handle)

HCI

LMP_accepted()

(Local_ACL_ConHandle,Packet_Type)

HCI Connection Complete event
(Status=0x00,Local_SOC_Con_Handle)

f—

Wi RED_Cllonnecti on_Compl ete(Status=0x00)
| —

_Add_SCO_Connection

WIRED_Connection_Compl ete(Status=0x00)
—p

O 6.17- SCcCO0DO0DODODOO
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6.5.2 SCO OO

O 6.180 SCOODUODOODOOOOOOOODODODODODbDO.Sscouobponoo

OO00o0obO0obOooboobogo,ACcLogoobonoo.

e No.18
Bluetooth Bluetooth
Bluetooth-A Interface-L Interface-R Bluetooth-B
| ACL Connection established. |
<€ Connecting | g

SCO_handle)

LMP_remove _sco_link_req

HCI Disconnection Connection Request event
(Status=0x00,Local_SCO_ConHandle,..)

WIRED_Disconnection_Connection_Request

(Status=0x00,Local_SCO_ConHandle,..)
———

HCI_Disconnect

WIRED_Disconnection_Connection_Request

(Status=0x00,Remote_SCO_ConHandle,..)

O 6.18: SCO OO

53

(Remote_SCO_ConHandle,Reason)

HCI Command Status event

LMP_remove_sco_link_req

SCO_handle)

HCI Disconnection Connection Request event
(Status=0x00,Remote_SCO_ConHandle,..)
——




6.6 LULOUOO

6.6.1 Sniff 00O

0 6.19, 6200 Snif 00000000000, 000000000000O0DOOODOO
O00000000. ACLODOO snif 00D0OO0OO0O0ODODOOOODOODO,O0O00O0
00 Manager 0 O HCI Mode Change D00 0O0O0OO0O0O. OO0OO0OOOOODOODO
Current_ Mode 0 Snif 000000000, 00000 Manager O, HCI_Sniff Mode O
O0000000D000,000000000 ACLOOODO QeSODOn0Oonooooog
O000. O0D0000DbO0O0OD0ODO0, Mode Change 0000 O0OO0OO0ODOOODODOOO
O, LMO0D0O0O0O0O0O0O0O0O0O0OODO0O0OD00OO0,000D0000 HCISniff Mode O
00000000000 0DO00o0ooooooooooooooooooog LM O
OO000000o0oo0o00, 000000000000 obOooooDg. obg,o000
Snif 00000000000 HCI Mode CHange OO O0OO0ODO Snif 000000
0000000000000 0,00000 HCIExit_Snifft Mode O 0O 00O, Sniff 00O O
OO00000. 00,000000000000000000,0000000000¢0
OO0oOooooOooooooon.
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Bluetooth-A

Bluetooth

Interface-L

Bluetooth

Interface-R Bluetooth-B

ACL Connection established.

<

Connecting

Sub-scenario 1:
Master forces Hold Mode

LMP_sniff

(timing_control_flags,D_sniff,..,)

Sub-scenario 2:
Master or Slave requests Sniff Mode

L M P_sniff_req

(timing_control_flags,D_sniff,..,)

| Sniff Mode started

I
HCI Mode Change event
(...,Local_ConHande,Current_Mode=Sniff,interval)
|

WIRED_Mode_Change

(...,Loca_ConHande,Current_M qje:Sniff Jinterval)

HCI_Sniff_Mode

(Remote_ConHandle,Sniff_Max_Interval,

Sniff_Min_ Interval ,Sniff_Attempt,Sniff_Timeout)
—p

HCI Command Status event
A — |

WIRED_Mode_Change

HCI Mode Change event
(...,Remote_ConHande,Current_Mode=Sniff,interval)

Sub-scenario 1:
Master forces Hold Mode

LMP_sniff
(timing_control_flags,D _E?iff,..,)

Sub-scenario 2:
Master or Slave requests Sniff Mode

L M P_sniff_req
(timing_control_flags,D_sniff,..,)

| Sniff Mode started |

(...,Remote_ConHande,Current_Mode=Sniff,interval)

O 6.19: snif OO O
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Bluetooth-A Bluetooth

Interface-L

Bluetooth
Interface-R

ACL Connection established.

<
| Sniff Mode started |

LMP_unsniff_req()
..................... >

M P_accepted(opcodi)

HCI Mode Change event

(...,Loca_ConHande,Current_Mode=Active)
|

Connecting

L

Sniff Mode started

WIRED_Mode_Change
(...,Local_ConHande,Current_Mode=Active)

HCI Mode Change event

WIRED_Mode_Change
(...,Remote_ConHande,Current Mode=Active)

O 6.20: snif O0ODOODOO
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HCI_Exit_Sniff_Mode(Remote
1

HCI Command Status event

..................... >}

(...,Remote_ConHande,Current_Mode=Active)
F—

ConHandle)

LMP_unsniff_req()

Bluetooth-B




6.6.2 Hold U0ODO

0 6.210 HoldOOODOOODOOoDoOOooOooooooooooooooboooooo. O
O0000000000 Current_-Mode HoldOOODOOOOOO, 00000 Manager
O, HCI. Hold Mode DD O OO0O0OOODODOODO,000000000ACLODOODO QoS
O0000000D000000. 000000000000, Mode Change 0O00OOOO
O00000oooooO,LMO0OO0ODOO0O0OD0OO0ODODOO0OO0ODOO0ODO, DO00O0OoOog
HCI.Hold Mode OO0 O00O0O0D0O0OD0DO0ODOODOODOODOOOODOODOOODOOO
OO0000 LMOOODODOO0OO0OO0OO00OO0OD0OO, 00000000000 0oooobooog
O.00,0000000000000O0000O00,000000DbO00ODooOOoOoooOg
Oo0Oooooooo.
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Bluetooth Bluetooth
Bluetooth-A Interface-L Interface-R Bluetooth-B

| ACL Connection established. |
<€

Connecting

Sub-scenario 1:
Master forces Hold Mode

Sub-scenario 2:
Slave forces Hold Mode

LMP_hold(hold_time)
..................... >

Sub-scenario 3:
Master or Slave requests Sniff Mode

LMP_hold_reQ(hold_TIME)
t >

Hold Mode started I

I
HCI Mode Change event
(...,Loca_ConHande,Current Mode=Hold,interval)
—

WIRED_Mode_Change
(...,Loca_ConHande,Current_Mode=Hold,interval)
E——

HCI_Hold_Mode
(Remote_ConHandle,Hold_Max_Interval,Hold_Min_ Interal)
R —————

HCI Command Status event

I Hold Mode started I

HCI Mode Change event

(...,Remote_ConHande,Current_Mode=Hold,interval)
[—————

WIRED_Mode Change |

(...,Local_ConHande,Current_Mode=Hold,interval)

Hold Mode complete I

O 6.21: Hold O OO
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6.6.3 Park 00O

0 6.22, 6220 Snif 00000000000, 000000000000O0DO0OOOO
oooooooog.

O0D0D000000D000 Current-Mode O Park DO OOOO0OOO,O0D0OOO0
Manager 0, HCI Park Mode 000000000000, 000000000 ACLOO
OO0 QuSO0000000D0000D00. 000b0b00o0oooog, Mode Change 00O
O00ooooooooooo,LMO0000O000ooo00o0oo0ooo,o00oon
000 HCI.Park Mode OODOODO0OO0OODOOOODOOOOOOODOODOODODOODOO
00000000 LMOOOOODOOO0OO0ODOOO0O0,0000000000000000
O000.00,000 PrkOODOODODOOODOO HCIMode CHange O OO OOO
O Pk ODDOO0DDOOODOOO0ODOODODOOO, 00000 HCIExit_Park_-Mode
O000,Prk0000000O0O0. O0ODODDOODODOODODOODDOODOOO,O0000
OO0000DO0DOO00oooooooooooo.
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Bluetooth-A

Bluetooth

Interface-L

Bluetooth

Interface-R Bluetooth-B

ACL Connection established.

<

Sub-scenario 1:
Master forces Park Mode

LMP_park(...)

Master requests Slave into Park

Sub-scenario 2:

Mode

LMP_park_req()
..................... >

¢ .LMP_accepted(),
LMP_park(...)

Slave

Sub-scenario 3:
reguests Master into Sniff

Mode

LMP_park_req()

Park Mode started

I
HCI Mode Change event
(...,Local_ConHande,Current_Mode=Park,interval)
—— i

Connecting

WIRED_Mode_Change

(...,Local_ConHande,Current_M (ilde:Park,i nterval)
I—

HCI_Park_Mode

WIRED_Mod

e_Change
(...,Remote_ConHande,Current_Mode=Park,interval)
<

(Remote_ConHandle,Beacon_Max_Interval,Beacon_Min_ Intervyl)
—_—

HCI Command Status event

HCI Mode Change event

(...,Remote_ConHande,Current_M ode=Park,interval)

0 6.22: Park O OO
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I Park Mode started I




Bluetooth-A :Bnl tﬁ(;g(t:L :Bnltﬁggij Bluetooth-B
| ACL Connection established. |
¢ Connecting >
I Park Mode started I Park Mode started I
LMIP_unpark_B D_ADDR Ireq()
| LMP_scceptec(opeod

HCI Mode Change event
(...,Local_ConHande,Current_Mode=Active)
— ]

WIRED_Mode_Change
(...,Local_ConHande,Current_Mode=Active)

HCI_Exit_Park_Mode(Remote ConHandle)

HCI Command Status event
i

LMP_unsniff_BD_ADDR_req()

MP_accepted(opcodd)
HCI Mode Change event
(" RemoterConHande,Current_M ode=Active)

— X

WIRED_Mode_Change
(...,Remote_ConHande,Current_Mode=Active)

0 6.23: Parck DO DO OOO
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070 OO000O0O0O00O0

gogouobobbooooooooboboo,obobbboo,bobboooouoobbo
Bluetooth U000 OO0OOOOODOO0O,000000DO0OO0O0O,0000DL00O0,00000
gbobobooogoboogooboog.

7.1 OO

goboogbobuogobooobogobboobboobobob.boooboad
0000 71000.00000D00,USBO00O0OOOOOO0OO Ethernet OO OO
OO000000o0ooogn pCOO Bluetooth USBOOOODOODODOO LinuxOODO
O00.00,00000000000000 BluetoothDOODODOOOOODOOODOO

U 710000000000

000000 pCOODOOO,0000000DOOO0OODOOODODOODODOO.O 7.2
J00000000000D000000 BluetoothOODOOODOOOOO. OOD0OOO
0 Manager [0, Linux Kernel2.4-24 00 000000000000, OO Bluetooth OO
0000000000000 000 3Com Bluetooth USB Adapter, 0 0 O0O0OD0OOO
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0O PC O HAGIWARA SYS-COM Bluetooth USB Stick OO0 O 0O. OO OOO Bluetooth
00000000000, Linux BlueZ [8]O0000.

Think Pad X24 Think Pad X22 Think Pad X24 Think Pad X24

Pentiumlll 1.13[GHZ] Pentiumlll 800[MHZ] Pentiumlll 1.13[GHZ] Pentiumlll 1.13[GHZz]

Memory 640[MB] Memory 640[MB] Memory 640[MB] Memory 640[MB]

Linux Kernel2.4-24 Linux Kernel2.4-24 Linux Kernel2.4-24 Linux Kernel2.4-24
IP_ADDR IP_ADDR

192.168.100.1  192.168.100.2

TCP/IP
—
BD_ADDR_A BD_ADDR _C BD_ADDR D BD_ADDR B
00:A0:96:1F:CA:A2 00:04:76:E1:EB:60 00:04:76:E1:C7:65 00:A0:96:1F.CF:B9
HAGIWARA SYS-COM 3Com Bluetooth USB Adapter 3Com Bluetooth USB Adapter HAGIWARA SYS-COM
Bluetooth USB Stick Bluetooth USB Stick

U 72 0000obobboogoobood

oobooooboono,boob0o,00b0oboobbobdgn Bluetoothd OO O
OO000O00d, Bluetooth OO OODOOO0O10,0000001000000000
gobobb.ggobobbogoobooboooobbbobo v3b00o0.

SO v | @
HCI ACL & | WIRED ACL
& »
Bluetooth ® Linux BlueZ C:D :?;Jeer?;gteh HCI SCo In\t/;/:;zge TcPiP
usB HCI Driver Handler :> :D Handler C:D
HCIEVT - | WIRED OUT
=

HCI CMD BD Infomation Provider WIRED IN

73 0udgdobbobuooogobbooan

gobbogobobobooogooon.

Linux BlueZ HCI Driver 0
Linux BlueZz OO HCIOOOOO. Bluetooth OO OOOO HCIOOOO socket O
Ooooooooooog.

Bluetooth Interface Handler 0J
Linux BlueZ HCI Driver 000 HCI OOOOODOOO, HCI OOOOOODODO
Manager 00O 00,00, Manager OO0 HCIOOOOOOOOOOODODOO.
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Wired Interface Handler [
0000000000 booboono,0gob0b00bb0o0obob0oonno. Manager
doooooog, oo ooooooooooooooaoa
0oooooooo. oo, goooooooooooooo, oogooooood
O0,0000000000, Manager JO00OODO.

Event Forwarder [J
Manager 00000000 OO0O. Bluetooth Interface Handler 0 0 0 Wired In-
terface Handler 000 HCIOOOODOOOOO, 0000000000000, 000
OO0 HClOODOOOODOO,000000b00bo0oboobooooooooooo,
HCIOOODOOOoOoOOoO.

Data Packet Forwarder [J
Manager 00000 0O0O0OOO0O. Bluetooth Interface Handler 0 0 O Wired In-
terface Handler 0 00 HCI ACLOOODOODOO,HCISCOOOOOOOO,O00
O0O0000 ACLOODOoOopDg,sCcooonboponoooboonoooo. 0o
O0000000000000000,0000 BluetoothOOOODODOODOOO
0000000000000, 00o00bo0ooooooon.

BD Information Provider [
00000000000000 BluetoothOOOODODO0ODO0OOOOOOOOOOO
O000d0oDO00pooodooDod. 0o, 0po0d0obodooooooooo
O Bluetooth OO0 OOOO0OO00OOODOODOOO,000000 Bluetooth 00O
000000000 BluetoothOOOOOOOOoOOQ.

7.2 000 Bluetooth DD DOOOOOOMO

OOO0b0booboooboboOo,ddnd Bluetooth DO OODOOOOOODOOODOO
Ooood.gboboboobobo,0o0bo0obuo0obgbooobo0n Bluetooth OO
OOOo0bOOo0obOobOoobO.000db0d Bluetooth DO OO0OOODOODO.

e SONY Syber-shot DSC-FX77 (Basic Image D0 O000O)

e EPSON Color Printer PM-860PT (Basic Image D000 00)

HAGIWARA Bluetooth Suite (Object Exchange 00000 O)

HAGIWARA Bluetooth Suite (LAN OO OOO0OO0OODO0ODO)

Palm Bluetooth 0 0000000 (Object Exchange D0 00O O)
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73 UOoUooooooodood

7.3.1 OJUUUbooooooon

OO000000000 Bluetooth OO OO0OODOODODOODO L2CAPOOOODOOO
gboboboogoobobbooogo.gbbobooog,bbboooooobobboooon
OO000000000b0Ob00ObO Bluetooth DO OODOO0ODOODOODOOODOO
gobobooodg,ggo,bbobdggooobbbuoooooobobboooooon
goobooogoog.

Obo0,0000b00 71000000, BluetoothODODOD ImO0O0OO0O0O0O0O0OOO
O00,0000000000 Bluetooth D00 Bluetooth OO OOODOOOOO ImO
gbo,dgbbobtdobsmdgooooobbob200bbodooog. b 40000
OO00000D00O Bluetooth OOOOODOODOO. O 7400 A)B,C,DODO 7200
OO00000D0b0.00b0boboboog, Bluetooth A OO Bluetooth BODO OO
[2CApO000000D00ODOO,000000D00ODODODODObODOOODODOD.

gooo good

o0 1m
0000000000000 | BluetoothOOOOOOOOO 1m
Bluetooth OO OO0 5m

071 00000000000000
im
' g

0740000000 BluetoothOOOOOO

oOd,000,0000000000b0000bbO00b0bO000bOogbnbO Bluetooth
A0 Bluetooth BOOOUODODOOOOODOODOOOOODOOO.

e Bluetooth A:0 0000 OO0, Bluetooth B:O0 O OO0OODOOO
e Bluetooth A:0 0000 OO0, Bluetooth B:0O0OO0OODOOO

e Bluetooth A:0 0000 OO0, Bluetooth B:0O0OO0OODOOO
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| A | B |oooo(w)|0ooDoOooO| OO

ogooood HEN HEN 1.88 sec 3.37 sec 1.49 sec
o0gd |0D0o0O
HEN HEN 2.08 sec 4.28 sec 2.20 sec
a0ad odad
0 HEN 2.04 sec 4.19 sec 2.15 sec
odad a0ad
HEN 2.04 sec 6.11 sec 4.07 sec

O 72 L2CAPO000D0O0ODO0ODODOOOOODO

| A | B |oooo(w)|0ooDoooO| OO
gooooo HEN HEN 2.39 sec 3.42 sec 1.03 sec
o0gd |0D0o0O
HEN HEN 2.43 sec 5.46 sec 3.03 sec
a0ad odad
0 HEN 2.58 sec 4.43 sec 1.85 sec
odad a0ad
HEN 2.09 sec 6.17 sec 4.08 sec

O 73 L2CAPO000D0ODO0ODOODOOOOOOOOODOO

e Bluetooth A:0 0000 OO0O, Bluetooth B:O0 O OO0ODOOO

god,bobobobbbboobogugooooboobobbbobobobbobod,
ACLO0O0DOO0ODOO0OODOOooDOooOobOobbObOOooDooboDoboboboobooogoo
gbobouogbbuogbouogooogobooobboo.bboooboooboan
OO0000000 L2CApO000o0oobo0oooboooboooboooooooboboooDo
gobo3ogboogooboogboor2,gggbboogooobog73pogan.
OO000oOobO0bO0obob0oDbOo, l2CAp0000oO0OoOooooboDOobOob0OobDgoD
OO00000 baseband OOO0O LM OOODODO ACLOODOODOOOODOOODOO
goooo.
OOo00bO0ob0b0obOooobOobOobooooo,l2cAPOD00ODODODODOO
goobobbobogd,ggogoboboobob,b01obo4bbbbooooooon
goooboo.gbodg,bbobbuogobogobuooobooobodg,gogoda
goboboboouogoooogogob. go,gbboboboododg,goooooboo
goboboggobobbouoooooobooboooooobbbbooooooon.
OO000000D0O Bluetooth AOODODOOOODOOOO,D0D000O0O0DOODOOOO
000 Bluetooth BOOODOOOODOOODOOODODDODOOODOOOODOOOOO. OO
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O,,000000000000000b00b0bD 10b0b0ob AcLoboboogoo, o
0000 (0 690000000000000000.0000OODOOOOOUODOODOO
Oooodbobooboboo,0bbdbob0o0boboo0obodn Bluetooth OO0
gobobobooggbobogod.
O000,L2CAPOO0OO0O0OO0OO,0000000000000000O0Q0 RTX(Response
Timeout Expired) 00000000 10,00600000,0000000700000
gbobouogooboogbob,gbbougbbobooobooobbooobboan
ooooooobobooobboo. oo, RIXO,00b0b0b0bD PINODOODODO
gbobobodggsonuoguoooougooboooooboog.

7.3.2 UUOUUObOOOoOooog

O000000000 BluetoothOOODOODOODODODDODOODOODOODOOODOOOODOO
O00000D000, L2CAP OO 00O O Echo Request, Echo Response 0 0 O 00O Ping
0000000000000 000DO0O000O00O00 7500 740000 mmOOODOOO
0000000000000 0000000D00000D000 Bluetooth A OO Bluetooth
BOOOOODDOODDOODODODOOODO. O750000000000000000
O000000000000,0 10msecd0 30msecO 00000, 00000 5msec
Olmsec00000000O0O0DOO0OO. L2CAPODO,0000000000O0O00OO
O000000000,00000D00000000O00DOO0O0DOObOO00OoO0, L2CAP
OO00000000ooO0o0doodoooooooooooooooooooooogon
O0000.0000,1L2CAPp00000DO00OO0OO0ODOOO0OOODOOOOODOOOODOO
RFCOMM 00000 0O0OODOO,00000O0000DOOOO0ODODOOODODOOn,
1000600 (D00 200)000.00000,0000000000 5msecO0 15msec
O00000000 Bluetooth 0O OO0 O0O0OOODOOODODOODODOOD. OOODOO
0000000000000 00D000D0O0OD00O0ODO,000000000 Bluetooth
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A.2 Bluetooth Interface Handler

A.2.1 open_hci socket

oo d
int open_hci_socket(hci_t *handle, int devid)
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A.4.3 int wb2_send_local _bd_info

o0 O
int wb2_send_local_bd_info(hci_t *handle, BD_INFO *bd_info)
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oo d
O00O00 Bluetooth DO ODODODOO0OOOOODOOODOODOO0OOOOOODOO
O0,0000 Bluetooth DOOOOOOOODOOODO handledevOOOOOOO
0000 handlewired D0 ODOO0O0O0 HCIOOODOODO HCAIOODOODOO

103



OO0000O0D0. 0000000000 0bo0obOobg, bdinfo00D0O0ODODOO
OO0OO00000 Bluetooth DOOOOOOOO.

oo o
hci_t *handle_dev 0

OO000000 Bluetooth D0 OODO0OOOO0OOOOODOODOODOOOODOO
goooo.

hci_t *handle_wired [
Jdo0doodoooonodoooooDonoooobogoooogbooogono.

BD_INFO *bd_info 0
OO000000o0o0ooooobO BluetoothOODOOOODOoOoooooood
goboo.

goo O
gooboogboobo1bod.
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int send_hci_acl_pkt(hci_t *handle, hci_acl_pkt *acl)

oo d
handle 00000 BluetoothOOOO0O0DO0O0O0OO00OOOOOOODODODO HCIACL
gobobooodgooood.

oo o
hci_t *handle 0O

HCTACLOOOODOOOOODOODO Bluetooth DODOOOOOOODODOO
goboboogooboboooon.

hci_acl_pkt *acl [
00000 HCIACLOODODDODODDOOOOoOoOooooo.

goo O
gooboooboboooo,bbbouoouogoooogbobb. obbbobbb-1d
uo.

A.4.10 recv_hci_acl_pkt

oo o
int recv_hci_acl_pkt(hci_t *handle)

oo d
handle O OO0 O Bluetooth OO0 D O00O00OO0DOODOOODOODOOO HCI ACL
gooboooboboogad.

105



oo O
hci_t *handle O
HCIACLOOOOOOOOOOOOO BluetoothOOOOOOOOOOOO
oo0o0oooooooooooon.

goo O
gooboooboboooo,bbbouoouogoooogbobb. obbbobbb-1d
uo.

A.4.11 send_hci_sco_pkt

gd O
int send_hci_sco_pkt(hci_t *handle, hci_sco_pkt *sco)

oo d
handle OO0 00O BluetoothOOOOOOOO0OOODOOOOOOODODO HCISCO
gobobooodgooood.

oo o
hci_t *handle O

HCISCOOOOODOOODOODOODO Bluetooth DODOOOOOOODODOO
goboboogooboboooon.

hci_sco_pkt *sco [
O00O0Oo HCISsCOOOOoOoODooooooooooono.

goo O
gooboooboboooo,bbbouoouogoooogbobb. obbbobbb-1d
uo.

A.4.12 recv_hci_sco_pkt

oo o
int recv_hci_sco_pkt(hci_t *handle)

oo d
handle O OO OO Bluetooth OO O0O0ODOOOOOODOOODOO HCI SCO
gobobooodgooood.

oo d
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hci_t *handle 0O
HCISCOOOOOOOOOOUOUOOO Bluetooth OO ODQOQOOOOOOOO
do0dooooogooogoooon.

goo O
gooboooboboooo,bbbuouogogoogbobb. obbbobobb-1d
uo.
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