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INTRODUCTION

ot

= What iIsHCI?

= A uniform interface method of accessing the Bluetooth
hardware capabilities

= Two partsof HCI : driver and firmware
= Roleof HCI

= Bluetooth protocol architecture view

= Bluetooth device end-to-end view

= Bluetooth low layer software view

= Bluetooth system functional block view

= Bluetooth hardware architecture view
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What iIsHCI ?

IR

= Two partsof HClI commands
= HCI driver in Bluetooth host
= HCI firmware in Bluetooth hardware




What IsHCI? (cont.)
(iR,

= HCI driver on the Bluetooth host

» Exchanging data and commands with HCI
firmware on the Bluetooth hardware




What isHCI? (cont.
i oot

= HCI firmwarein Bluetooth hardwar e

= Implementing the HCI commands for the
Bluetooth hardware by accessing
= baseband commands,
= link manager commands,
= hardware status registers,
= control registers,
= and event registers
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BLUETOOTH LOW LAYER
SOFEWARE VIEW
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BLUETOOTH SYSTEM

FUNCTIONAL BLOCK VIEW
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Figure 1.1: Different functional blocks in the Bluetooth system




BLUETOOTH HARDWARE
ARCHITECTURE VIEW
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EXAMPLE WITH USB
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EXAMPLE WITH PC-CARD

IR
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Figure 1.5: Bluetooth Block Diagram with PC-Card HCI
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HClI FLOW CONTROL
(iR,
= Avoiding filling up the data buffers

= Host manages the data buffers of the
Host Controller

= Host Controller managesthe data buffers
of the Host




HClI FLOW CONTROL (cont.)
w__,(initialization)
‘I

Read Buffer Size

Command_Complete Event
Status,

N HC ACL_Data Packet Length,
HC_SCO _Data Packet_Length,
HC Total Num_ACL_Data Packets,
HC Total Num_SCO_Data Packets

Transport Transport
Layer Layer
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HCI FLOW CONTROL (cont.)

W (HC controlling flow of data)
Mo

ACL/SCO data packets +
Assume ACL/SCO data buffer
decreased by 1(in HC) Radio tower

Number Of Completed Packets
event

Number_of Handles, ]

Connection_Handl{[i],

HC_Num_Of Completed Packetq[i]

Transport

Transport
Layer
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HCI FLOW CONTROL (cont.)

w(hOSt controlling the flow)
'_r

Scheduling is made on a Connection Handle basis éf
L

Set Host Controller_To Host
Flow_Control

Host Buffer_Size

Host Number_ Of Completed
Packets ]
Transport Transport
Layer Layer
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HClI PACKETS
ﬁ!__

]

Radi o tower

HCI Commands

HCI Events

ACL/SCO data packets

Asynchronous Connection Less

Synchronous Connection Oriented
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HCl| PACKETS
(Sl

= Command packets used by the host to
control the module

= Event packetsused by the moduleto
Inform the host

= Data packetsto passvoice and data
between host and module
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HCI COMMANDS
GCF: OpCode Command Fiem

p.553 Fig.4.1

IR

OGF: OpCode Group Field
0 4 8 12 16 20 24 28 31
OpCode Parameter Total
OCF OGF Length Farameter{
Parameter 1 Parameter ...
.
®
Parameter N-1 Parameter N

Figure 4.1: HCI Command Packet
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HCI COMMANDS (cont.)

o 7?7

Op Code: Size: 2 Bytes
Value Parameter Description
0. 0.0 0.4 OGFRange (6 bits): Ox00-0x3F (Ox3E reserved for Bluetooth logo testing
and 0x3F reserved for vendor specific debug commands)
OCF Range (10 bits): Ox0000-0x03FF

Parameter Total Length: Size: 1 Byte

Value Parameter Description

DX Lengths of all of the parameters contained i i t measured in
bytes. (Total length of parameters; not number of parameters

Size: Parameter Total Length

Parameter O - N:

Value Parameter Description

O XX Each command has a specific number of parameters associated with it.
These parameters and the size of each of the parameters are defined for
each command. Each parameter is an integer number of bytes in size.
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HCI COMMANDS (cont.)

= HC| command category
= Link control commands (22)
= Link policy commands (10)
= Host controller & baseband commands (51)
= Information parameters (5)
= Status parameters (4)
= Testing commands (3)




HCI COMMANDS (cont.)

o 7?7

= Command sent to the module - the
module responds with

= HCl _Command_Complete event
= HCl command Status event

If the command can be
executed immediately

status returned first, then
complete event returned when
the command has completed




w HCI COMMANDS (cont.)
B

HCI Command

Command_Complete_Event

Transport
Layer

Transport
Layer

e i E AR BT




g

HCI Command

Command_Status_Event

Transport
Layer

Command_Complete Event

HCI COMMANDS (cont.)
B

Transport
Layer




HCI COMMAND CATEGORY

= Link control commands (22)

= Link policy commands (10)

= Host controller & baseband commands (51)
= Information parameters (5)

= Status parameters (4)

= Testing commands (3)




LINK CONTROL COMMANDS
T

L

= Allowing the host controller to control
connectionsto other Bluetooth devices

= Total 22 commands
= Threetypes of commaﬁ oer ot ]
= Performing inquiries of other BD in range (4)

= Instructing the LM to create and modify link
ayer connections with remote devices (5)

= Other LMP commands (13)




LINK CONTROL COMMANDS
(INQUIRY COMMANDYS)
(Sl

Write _Scan_Enable
Inquiry Inquiry command will cause the Bluetooth

radio to enter Inquiry Mode. Inquiry Mode is used
to discovery other nearby Bluetooth radios.

Inquiry_Cancel The Inquiry_Cancel command will cause the Blue-
tooth radio to stop the current Inquiry if the Blue-
tooth radio is in Inquiry Mode.

Periodic_Inquiry_Mode The Periodic_Inquiry_Mode command is used to
configure the Bluetooth radio to perform an auto-
matic Inquiry based on a specified period range.

Exit_Periodic_Inquiry_Mode The Exit_Periodic_Inquiry_Mode command is used
to end the Periodic Inquiry mode when the local
device is in Periodic Inquiry Mode
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LINK CONTROL COMMANDS
(CONNECTION COMMANDYS)

parameters: N
BD ADDR, Packet Type,
Page Can_Repetition Mode, A——
Page Scan_mode, Clock Offset, [ction to the
Allow Role Switch ~___pecified by the

command parameters.

Create _Connection

Disconnect The Disconnect command is used to terminate an
existing connection

Add_SCO_Connection The Add_SCO_Connection command will cause
the link manager to create a SCO connection using
the ACL connection specified by the Connection
Handle command parameter.

Accept_Connection_Request The Accept_Connection_Request command is
used to accept a new incoming connection request.

Reject_Connection_Request The Reject_Connection_Request command is
used to decline a new incoming connection
request.
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LINK CONTROL COMMANDS

Link_Key Request_Negative Reply

PIN_Caode_Request_Reply

PIN_Code_Request Negative Reply

Change_Connection_Packel Type

Authentication_Requested

Sel_Connection_Eneryption

Change Connection_Link_Key

The Link_Key Renuest Negative Reply come
mand is used {o reply to a Link Key Request Event
from the Host Controller if the Host does not have a
stored Link Key for the connection with the other
Blugtooth Device specified by BD_ADDR.

The PIN_Code_Request_Reply command is usad
to reply to a PIN Code request Event from the Host
Controller and specifies the PIN code to use for a
connaction

The PIN_Code_Request_Negative_Reply com-
mand is used to reply to a PIN Code request Event
from the Host Controller when the Host cannot
specify a FIN code to use for a connection.

The Change_Cennection_Packet_Type command
is used to change which packet types can be used
for a connection that is currently established.

The Authentication_Requested command is used
{o establish authentication between the two
devices associaled with the specified Connection
Handle.

The Set_Connection_Encryption command is used
to enable and disable the link level encryption.

The Change_Connection_Link_Key command is
used to force both devices of a connection associ-
ated o the connection handle, to generate a new
link key.

Link_Kew Reguest Reply

(OTHER COMMANDS)

The Link_Key Request Reply command is used
to reply to a Link Key Requestevent from the Host
Controller, and specifies the Link Key stored on the
Host to be wsed as tha link key for the connaction
with the other Bluetooih device specified by

ED ADDR.

Master Link Key

Remote_Name_Request

Read Remote Supporled Features

Read Remote Version_Information

Read Clock Offset

The Masler Link_Key command is used to force
both devices of a connection associated lo the con-
nection handle, to use the temporary link key of the
Master device or the regular ink keys.

The Remote_Name_Request command is used for
obtaining the user-friendly name of another Blue-
{oolh device.

The Read Remote Supported Features come
mand requests a list of the supporled features of a
remote device.

TheRead Remote Version Information command
will read the values for the version information for
the remote Bluetooth device.

The Read Clock_Offsel command allows the host
{0 read clock oftsel of remote devices

t TF K B2 R {5 W 7% R D
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HCI COMMAND CATEGORY
Clills plasiass rovos
_ how the Link Manager
= Link control commands (22)| manages the piconet |
= Link policy commands (10)
= Host controller & baseband c ands (51)
= Information parameters (5) j

OGF: 0x02
= Status parameters (4)

= Testing commands (3)
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LINK POLICY COMMANDS

w of Service_J

&Wer Saving |

Hold Mode The Hold Mode command is used to alter the QoS_Setup Ihzmﬁ%sﬁw:rcm“fﬂf;ﬁmﬁmf
behavior of the LM and have the LM place the local Sl el '
of remote device inlo the hold mode. Role_Discovery The Role_Discovery command is used for a Blue-

tooth device to determing which role the device is

Sniff Mode The: Saiff Mode command is used 1o alter the perfarming for a particular Connection Handle.
behavior of the LM and have the LM place the local Switch_Role The Switch_Rale command is used for a Bluetooth
of remote device into the sniff mode. device switch the current role the device Is per-

forming for a particular connection with the speci-

Exit Sniff Made The Exit_Sniff_Mode command is used to end the fied Blugtooth device
sniff made for 2 connaction handle, which is current Read_Link_Policy_Setlings The Raead_Link_Policy Settings will raad the Link
iri sniff mode. Policy settings for the specified Connaction Han-

dle. The Link Policy settings allow the Host to spac-

Park_Mode The Park_Made command s used to alter the ify which Link Modes the LM can use for the
behavior of the LM and have the LM place the local specified Connection Handle.

gvice into the Park mode.
DEIGITIOR devics i Vi Fark g Wie_Link_Policy_Seftings The Wite_Link Polcy_Setfings wil wite the Link

Exit Park Mode The Exit_Park_Mode command is used to switch :ﬁ@hseﬁnﬁsp;q thﬁ;rﬁﬁﬂﬁ' C‘E“ﬂ;“ih;“l:'ﬂ“'
the Blueteoth device from park mode back to active . The Link Policy settings allow the Host lo spec-
mr:zdeu I e i ify which Link Modes the LM can use for the

' specifisd Connection Handle.

ot 1F A 8 9 2 W %% o
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HCI COMMAND CATEGORY
(Sl

= Link control commands (22)

= Link policy commands (10)

= Host controller & baseband commands (51)
= Information parameters (5)

= Status parameters (4)

= Testing commands (3)




HOST CONTROLLER AND
ASEBAND COMMANDS

C1R
= Providing control of Bluetooth device and
the capabilities of the

= Host controller
= Link manager OGF: 0x03 j
= Baseband

= The host device can use these commands
to modify the behavior of the local device




HOST CONTROLLER AND

Sel Event Mask

Rasat

Set_Event_Filter

Flush

The Set Event Mask command is used fo
control which events are genaraled by the HCI
for the host,

The Reset command will reset the Bluetooth
Host Controller, Link Manager, and the radio
module.

The Sel_Event_Filter command is used by the
Host to specify different event filters. The Host
may issues this command multiple times to
request various conditions for the same type of
Event Filter and for different types of Event Fil-
fiars.

The Flush command is used to discard all data
that is currently pending for transmission in the
Hast Controller for the specified connection
handle even If there currently are chunks of
tata that belong to more than one L2CAP
packet in the Host Cantroller.

Read PIN_Type

Wite_PIN_Type

Create_New_Unit_Key

Read_Stored Link_Key

White_Stored_Link_Key

ASEBAND COMMANDS

The Read PIN_Type command is used for fhe
Host to read the value thal is specified to indi-
cate if the Host supports variable PIN or if the
Host only supports fixed PINS

The Write_PIN_Type command is used for the
Host to specific if the Host supports variable
PIN or if the Host only supports fixed PINs

The Create_New Unit_Key command is used
to create a new unif key,

The Read_Stored_Link_Key command pro-
vides the ability to read one or more link keys
stored in the Bluetooth Host Contraller.

The Write_Stored_Link_Key command pro-
vides the ability o wrile one or more link keys
o be stored in the Bluetooth Host Controllar.

[
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HCI COMMAND CATEGORY
(Sl

= Link control commands (22)

= Link policy commands (10) 0GF: 004 |
= Host controller & baseband c ands (51)

= |nformation parameters (5) —
= Status parameters (4) manufacturer of the

= Testing commands (3) L

Bluetooth hardware




INFORMATIONAL PARAMETER
OMMANDS

Read Local Version Information The Read Local VWersion  Information command
will read the values for the version information for
the local Blustooth dewice.

Read Local Supported Features The Read_lLocal Supported Features command
requests a list of the supported features for the
local davice.

Read Buffer Size The Raead Buffer Size command returns the size

of the HCI buffars. These buffers are used by the
Host Condroller (o buffer data that is o be fransmit-
ted.

Read Country Code The Read_Country_Code command will read the
value for the Country Code status parameter. The
Country Code defines which range of frequency
band of the ISM 2.4 GHz band will be used by the
radio.

Read BD ADDR The Read BD ADDR command will read the value
for the BD_ADDR parameater. The BOD_ADDR is a

48-hbit unique identifier for a Bluetooth radio.
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HCI COMMAND CATEGORY
Clile

= Link control commands (22)

= Link policy commands (10)

= Host controller & baseband commands (51)

= Information parameters (5) | Bt ot .

of the Host Controller,

n Status parameters (4) Link Manager, and

_ Baseband -
= Testing commands (3)
OGF: 0x05 J
il
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.
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STATUSPARAMETER
COMMANDS

rﬂ o

— -

FRead Failed Contact Counter The Read_ Failed Contact Counter will read the
value for the Failed Contact Counter parameter for
a particular connection to another device. The
Failed Contact Counter records the number of con-
secutive incidences in which either the slave or
master didn't respond after the flush timeout had
expired and the L2CAP packet that was currently
being transmitted was automatically “flushed”.

Reset Failed _Contact Counter The Reset Failed Contact Counter will reset the
value for the Failed Contact Counter parameter for
a particular connection to another device. The
Failed Contact Counter records the number of con-
secutive incidences in which either the slave or
master didn’t respond after the flush timeout had
expired and the L2ZCAP packet that was currently
being transmitted was automatically “flushed”.

Get_Link_Quality The Get_Link_Quality command will read the value
for the Link Quality for the specified Connection
Handle.

Read RSSI The Read RSSI| command will read the value for
the Received Signal Strength Indication (RSSI) for
a connection handle to another Bluetooth device.

1 IE K SR E W 7E O
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HCI COMMAND CATEGORY

= Link control commands (22)
= Link policy commands (10)

= Host controller & baseband commands (51)

various functionalities

L] Inf()rmati()n parameters ( )to provide the ability to test
s Status par ameters (4) of the Bluetooth hardware

= Testing commands (3) >

OGF: 0x06 |

&
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TESTING COMMANDS

IR

Read_Loopback_Mode The Read_Loopback_Mode will read the value for
the setting of the Host Controllers Loopback Mode.
The setting of the Loopback Mode will determine
the path of information.

Write_Loopback_Mode The Write_Loopback_Mode will write the value for
the setting of the Host Controllers Loopback Mode.
The setting of the Loopback Mode will determine
the path of information.

Enable Device Under Test Mode The Enable Device Under Test Mode command will
cause the local Bluetooth module to enter into test
mode. The host would issues this command when
the host want local device to be the DUT for the
Testing scenarios as described in the Bluetooth
Test Mode document.
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= |ntroduction

= HCI flow control

= HCI| packets

= HC| commands

s HC| events

= HCI data packets

= Message sequence chart
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HCI EVENT PACKETS

0.557 Fig.4.2]

IR

0 4 8 12 16 20 24 28 32
Event Code Parameter Total Event Parameter 0
Length
Event Parameter 1 Event Parameter 2 Event Parameter 3

®
®
[ ]

Event Parameter N-1 Event Parameter N

Figure 4.2: HCI Event Packet
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HCI EVENT PACKET (cont.)

o 7?7

Event Code: Size: 1 Byte
Value Parameter Description
O XX Each Event is assigned a 1 Byte Event Code used to uniquely identify dif-

ferent types of events.

Range: O0x00-0xFF (The event code OxFF is reserved for the event code
used for vendor specific debug events. In addition, the event code OxFE is
also reserved for Bluetooth Logo Testing)

Parameter Total Length: Size: 1 Byte
Value Parameter Description
O XX Length of all of the parameters contained in this packet measured in bytes
Event Parameter O - N: Size: Parameter Total Length
Value Parameter Description
O XX Each event has a specific number of parameters associated with it. These

parameters and the size of each of the parameters are defined for each
event. Each parameter is an integer number of bytes in size.

1 F K2 {E W3 L
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OUTLINE

e

= |ntroduction

= HCI flow control

= HCI| packets

= HC| commands

= HC| events

s HCI data packets

= Message sequence chart
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HCI| DATA PACKETS
o7

= Exchanging data between the host and host
controller

= Two datatypes

= ACL datatype (Asynchronous Connection Less)
= SCO data type(Synchronous Connection Oriented)
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HCI ACL DATA PACK EL
0.558 Fig.4.3]

IR

0 1 8 12 16 20 24 28 32

PE | BC

Connection Handle Flag | Flag

Data Total Length

Data

Figure 4.3: HCI ACL Data Packet




HCI ACL DATA PACKET (cont.)

o 7?7

Connection Handle: Size: 12 Bits
Value Parameter Description
OxXXX Connection Handle to be used for transmitting a data packet or segment.

Range: 0x0000-0x0EFF (0xOF00 - OxOFFF Reserved for future use)

Note: If the Broadcast_Flag is set to 01 or 10 for an HCI Data Packet sent
from the Host to the Host Controller, the value of the Connection_Handle
parameter is ignored by the Host Controller.

For an HCI Data Packet sent from the Host Controller to the Host where
the Broadcast_Flag is 01 or 10, the Connection_Handle parameter should
contain the connection handle for the ACL connection to the master that
sent the broadcast.

From Spec. 1.0a for short
hIEABEEWTE L
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HCI ACL DATA PACKET (cont.)

o 7?7

Packet Boundary_Flag: Size: 2 Bits
Value Parameter Description
00 Reserved for Future Use
01 Continuing Fragment Packet of Higher Layer Message
10 First Packet of Higher Layer Message (i.e. Start of a L2CAP packet)
11 Reserved for Future Use
Data_Total_Length: Size: 2 Bytes
Value Parameter Description
a2 Length of data measured in bytes.

RIERBEEHEF L
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HCI ACL DATA PACKET (cont.)

»
Broadcast_Flag (in packet from Host to Host Controller): Size: 2 Bits
Value Parameter Description
0 Mo broadcast. Only point=to-point .
01 Active Broadcast: packet is sent to all active slaves (i.e. packet is usually

not sant during park beacon slots), and & may be received by slaves in
=niff or park mode. See note belonw!

10 Piconet Broadcast: pachket is sent to all slaves and all slaves in park mode
(i.z2. packet is sent during park beacon slots if there are parked slavas),
and it may be received by slaves in sniff mode. See note balow!

11 Resarved for future use.
Broadcast_Flag (in packet frorm Host Controller to Host ): Size: 2 Bits
Value Parameater Description
0 Point-to-point
1 Packet received as a slave not in park mode (gither Active Broadcast or
Piconet Broadcast)
10 Pachket received as a slave in park mode (Ficonet Broadcast)
11 Resarvaed for future usa.

Different with Spec. 1.0a i iF A BT O
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HCI SCO DATA PACKET

QE, @1 Fig.4.4 j

0 4 8 12 16 20 24 28 32

Connection Handle Reserved Data Total Length

Data

Figure 4.4: HCI SCO Data Packet




HCI SCO DATA PACKET (cont.)

— -
Connection_Handle: Size: 12 Bits
Value Parameter Description
09, 9.9.4 Connection Handle to be used to for transmitting a SCO data packet or
segment.
Range: O0x0000-0x0EFF (OxOF00- OxOFFF Reserved for future use)

The Reserved Bits consist of four bits which are located from bit 4 to bit 7 in the
second byte of the HCI SCO Data packel.

Reserved: Size: 4 Bits
Value Parameter Description
KXXKXK Reserved for future use

Data Total Length: Size: 1 Byte
Value Parameter Description
Ox XX Length of SCO data measured in bytes

RIERBEEHEF L
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SEGMENTATION AND
REASSEMBLY OPERA
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Software : H .
— £ H H
T i Eeils o
HCIlI-UsB ugéﬁﬁzg?c L |HCI1 HCI 2 | A& -
Starl Conbinue Conhinue
USB | senauss
Driver | sacket overnus [USB1 | [usB 2| |usB 3] |useBa | [use s sessvmssssss
Q UsSH Hardware bus
use Receive LSE
Driver | packets. usB1| [usez| [usBa]| [USB4| [USES| wewssssmuwes
Embedded
S Oftwa re Re-agsemble &
HCI-USB bufler packeats HCI 1 1 [HCI2 I B W
Eart “‘-.,h Cantinue ram, o line
T B "l\.__-.
y -.-'u
i Asasemble 1.3 & 5 A 1 Adr 2 Air 3 Air 4 LT LYY Y
!"nk Manager slob packe! ypes ag | | - | | | | - |
Link Controller Start Conlinue Continuwe Caontinue Conbinuse

appropriate

Radio modulation

and transmission |

E K

ter b




SEGMENTATION & REASSEM.
OPERATIONS (cont.)

rﬂ o

— -

Fill LZCAP header [ Length ciD L2CAP Payload
information fo .
L2CAP create L2CAP -

packet
.-‘q"""-h...
L S
iy
_ hﬁ""'"--.._
Connection Handle| Flag s=Siart| Length | HCI data payload ‘
E | Connection Handle| Flags=Contin ue| Length | HCI data payload
Segment LZCAP packet H @ -
HCI into the payload of E - .
many HCI data packets. . H -
. : .
: : :
: :
. a |Cnnne_ctlon Handle | Flags=Contin uel Length HCI data payload
: H .
— : 3 :
_ v ¥ v
Transfer packets to ||..|.3|1 HCI 2 [ EX T X RN YN

HCI-USB | 1z8 driver

Start Continue Continue

i
— H
I
USB | senduss
Driver packets over bus

ane s

usa1| |usaz u5|33| |uss4' |u335| sesssssnsees
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SEGMENTATION & REASSEM.
OPERATIONS (cont.)

Transfer packets to (HCI 1 HCI 2 ' TIFT RSN R N
HCI-USB | usg driver : :
. Start Continue Continue
— i
— H 3
g 3
USB | senduss 3
Driver | packsts over bus UsB1| |[UsSB2| |USB3| |USB4 | (USBS sessvsvsswews (USBp
@ USE Hardware bus
uUse Receive USB
Driver | packsts. UsSB1| |[USB2| |USB3| |USB4 | (USBS sevesnvennns |USBp
ad
Re-assemble &
HCI-USB | ourer packets HCI 1 HCI2 ssesesssss |HCIn
Eart *re 2=, Continue b T Continue
R E .."'l'"-_ L -1.._..
: Azsemble 1,3 &5 Air1 Air 2 Alr 3 Air 4 sssmenenen |Alr
!_II"Ik Managar slot packet types as - - - _q
Link Controller appropriate Start Continue Continue Continue Continue
Radio modulation and transmission
> _1 . B S = rae] o
hiE KEBESWH R H L
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OUTLINE

e

= |ntroduction

= HCI flow control

= HCI packets

= HC| commands

= HCI events

= HCI data packets

s Message sequence chart




[ Appendix IX p.1035 ]

MESSAGE SEQUENCE CHART

IR

I_ oo
S peas work performed
EEEEEEEEEEEEEEEEE
s between modules
II /éub#canaﬂﬂ = Mo ACL -Connection axistad == craate a :ﬁﬁ:ﬂréw_—cunnec!l&n |
“Paage” (ID-Fasckel)
ol “FPage Responsa” Lnﬁ K Fi 2 1 \
FHES (BD_ADDR, Colb, ..} . g ' '
HCI Cofnm IR (P ackes ) Remote

I LM plame_rea; w/‘\f\ Name
— o —! Request
A

Two sub-scenarios:
1. without existing ACL connection
2. with existing ACL connection

A

i IE A £ '.||_.f ﬁr[h ==l

Center F-;'mr Tl I I ication Kesear 1




MESSAGE SEQUENCE

o 7?7

CHART (cont.)

Host-A '

HCI_Remote_MName_ F{equesb

ED ADDR, ..)

HCI Gc- nd_Status_Ewvent

HC/LM-A '

ﬁ‘;tatuywﬁ/tmd Cmd_OpCode)

HC/LM-B '

Sﬁhsceﬁarm 1: No ACL-Connection existed == create

a temporary ACL-Connection

/BD ADDR "Page" (ID-Packet) -
Pag E_SCEln_ w "Page Response” (ID-Packet)
Repetition_Mode
Page Scan Mode, FHS (BD_ADDR, CoD, ..) >

\Clogk Offset  /

g FHS-AcK" (ID-Packet)

1 F K2 {E W3 L
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MESSAGE SEQUENCE
ol CHART (cont.) Jsing VP

3 commands

LMP_name_req (offset
/* LMP_name_reg/-res can = _req ( )

be repeated several times
dependent on the name

LMP_name_res
length */ = =
g ﬁfset, name_lennth, name_offset)

g

LMP_detach (reason)

existing ACL
connection

B

HCI_Remote_Name_Request. Complete_Event

(Status, BD_ADDR, Remote_MNamae)

| Subscenario 2: ACL-Connection already exists => No temporary ACL-Connection needed |

g

/* LMP_name_req/-res LMP_name_req (offset)

can be repeated several
times dependent on the

LMP_name_res
* o g
name length ™ (315&’(, name_length, name_offset)

HCI_ Hemcte_Name_Request_FCnmplete_Ever:li-
(!tatus, BD_ADDR, Remote_Name)

RIERBEEHEF L
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MESSAGE SEQUENCE
CHART (cont.)

Figure 3.2
ACL Connection
Request phase

IR

HCI Create_Connection
Gm CWW \7/
=y

Three sub-scenarios:

1. Slave rejects ACL Connection Request
2. Slave accepts ACL Connection Request
3. Slave accepts ACL Connection Request
with Role Change




MESSAGE SEQUENCE
ol CHART (cont.)

| Host-A ' ‘ HCrLM-A . ‘ HC/LM-B ' | Host-B '

HC|_Create_ Connection -
(BD_ADDR, Packet_Twvpa, )

HCl_ Command_ Status Evan
ﬂsta.tus_ MMum_Cmd, Cmd_ OpCoda)

* Master-Role */ | Page and Page Response | ~ Slave-Rola */

LBAF _ heoest  conmecion_ reg {}._

HZI Connection Reguast E t
(BD_ADDR, CoD, Link_ Typa= L}

| Subscenario 1: Host-B rejects the ACL-Connection-Reguest |
|g HZ_ Reject Cannachion H&ngﬁ

- - tatus=Host Rejectad, BD_ADDER)
Wlth meanlngless /Dé Command_Status_ Even
. {Status, Mem_Cmd, Cmd_Oplddea)
Connection_Handle and LD ammﬂ/

[opoadea, rgasﬁ]

ryptlon_MOde LMF’/amm'aasnn]
A HC_ Connecton_Complate E-iml
¥

§'CL_Connection CompleteEvent * ARG-Ack */ {Status=Host Rejectad,
(Status=Host Redccted. )

ENnc
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"~ To automatically accept incoming
connection request:
| HCI_Set Event Filter (Filter_Type,

o' Filter_Condition_Type, Condition)
e~ with the Filter_Type = 0x02

continue with thr A ,

ConneCtlon Setup’ W e ;Tn::a':'iiitmmiun I'—'-te-qirsr-_-.'-t |

palrlng,_auth_entlcatlon or k/"‘ {BD_ADDR. Role=Slave)

encryption will be e s o)

executed % - LMP_accepted (opooda)

| Subscenario 3: Host-B accepts the ACL-Connection-Request but requires a Role Change before
- HCI_Accept angqhgst

for role i
HCI_ Command_Status Ewven
change o pmmen e )
L sweitch _reg ()

LMP _accepted {opcodal -

=t

Master/Slave-Switch

* Slave-Rola *f ™~ for details see 4.9 Switch Role =/ i bastar-Rola *f
T

LMP_acceptad
code=LMP_host_connaction_raq)

L HCI_Raole Change Ewant | | HCI_Rola_Cha
(BD_ADDR, Meaw Ft-n-le=5‘lewej ‘ (BD_ADDR, Mew le=Mast
I L
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MESSAGE SEQUENCE
CHART (cont.)

Figure 3.6
ACL Disconnection

(-H .
w]u'l 3

<5 ACL-Connection established B

HCI Disconnect ’J %
\/"\

(ConHandle, Reason)
HCI_Command_Status_Event Without SC(:)
'ﬂStalus, Mum_Cmd, Cmd_OpCoda) Connections
LMP datach (reason) > A
|_Disconnection_Complate Evm..'ﬁhm}'ﬂtk ! HC|_Disconnaction_Complate_Eyent
(statuz=0x00, ConHandla, Reason) Status=0x00, ConHandla®, Reason)
i) EiE——— L I

one-sided

procedure o B F R
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MESSAGE SEQUENCE
CHART (cont.) 5C0 Con

SCO Connection setup
(activated from master)

Host-A HC/LM-A HC/LM-B Host-B
Master Slave

g ACL-Connection established =
_HeETTAOO_SE&O._Connection
Ay

ACL_ConHandle, /Packet_Ty

HCI_Command_ Status_Ewvent
atalus, MNum_Cmd, Cmd_OpCode)

I

LMP_sco_link_req
(SCO_handle, timing_control_fl a%

ced)

HCI_Connection_Reguest_Ewv
(BOD_ADDR, CoD, Link_Type= [@]]

i—ﬂj I_Accept_Connection_Request
(BD_ADDR, Role)

HCI_Command_ Status_Ewven
(Status, Num_Cmd, Cmd_OpCode)

LMP_accepted (opcode)

B

Cl_Connection_Complete_Event HCI_Connection_Complete Ewgmt
tatus=0x00, SCO_ConHandle, ..) (Status=0x00, SCO_ConHand|&, ..)

1 F K2 {E W3 L
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MESSAGE SEQUENCE
CHART (cont.) Figure 5.2

SCO Connection setup
(activated from slave)

S
Host-A HC/LM-A HC/LM-B Host-B
Master Slave

< ACL-Connection established

HCI_Add_SCO_Connection |
ACL_ConHandle’, Packet_Type)

HCI_Command_Status_Ewven

{Status, Num_Cmd, Cmd_CpCdde)
A

<‘ LMP_sco_link_req (..) >

- A

Cl_Connection_Request_Ewvent
D_ADDR, CoD, Link_Type=SCQO)

HCI_Accept_Connection_R equg
(BD_ADDR, Role)

HCI_ Command_Status_Even
ﬂ":.tatus, Num_Cmd, Cmd_COpCode)

A
LMP_sco_link_req (..)
- >

R ———
- LMP_accepted (opcode)

HCI|_Connection_Complete_Ewvent HC|_Connection_Complete_ Evwgmnt
tatus=0x00, SCO_ConHandle, ..} {Status=0x00, SCO_ConHandle, ..)

S — e S ——

- _|. B S =TT ol ~
hiE KEBESW R H L
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MESSAGE SEQUENCE
CHART (cont.) Higure 5.3

SCO Disconnection

o 7?7

Host-A HC/LM-A HC/LM-B Host-B

<: ACL-Connection established :>
___—HEI-Biscannect
nnec ..

{SCO_ConHandle, Reason)

HCI|_Command_Status Event
tatus, Num_Cmd, Cmd_OpCode)

LMP_remove_sco_link_req >
(SCO_handle)

LMP_accepted (opcode)

i
HCI_Disconnection_Complete_Ewvent HCI_Disconnection_Complete_Ewent
tatus=0x00, SCO_ConHandle, ..) (Status=0x00, SCO_ConHandld, ..)
] T e | ]
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CONCLUSION & DISCUSSION

C1R
= Providing a uniform interface method of accessing
the Bluetooth hardwar e capabilities

= Two partsof HClI commands

= HCI driver in Bluetooth host

= HCI firmware in Bluetooth hardware

= Implementing the HCI commands by accessing :
baseband commands,
link manager commands,
hardware status registers,
control registers,
event registers
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