
Part K:6

HEADSET PROFILE

This profile defines the requirements for 
Bluetooth devices necessary to support the 
Headset use case. The requirements are 
expressed in terms of end-user services, and 
by defining the features and procedures that 
are required for interoperability between 
Bluetooth devices in the Headset use case. 
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1  INTRODUCTION

1.1   SCOPE

This Headset profile defines the protocols and procedures that shall be used by 
devices implementing the usage model called ‘Ultimate Headset’. The most 
common examples of such devices are headsets, personal computers, and 
cellular phones.

The headset can be wirelessly connected for the purposes of acting as the 
device’s audio input and output mechanism, providing full duplex audio. The 
headset increases the user’s mobility while maintaining call privacy.

1.2   PROFILE DEPENDENCIES

In Figure 1.1, the Bluetooth profile structure and the dependencies of the pro-
files are depicted. A profile is dependent upon another profile if it re-uses parts 
of that profile, by implicitly or explicitly referencing it. Dependency is illustrated 
in the figure: a profile has dependencies on the profile(s) in which it is con-
tained – directly and indirectly. 

Figure 1.1:  Bluetooth Profiles

As indicated in the figure, the Headset profile is dependent upon both the 
Serial Port Profile and the Generic access profile – details are provided in 
Section 5, “Serial Port Profile,” on page219  and Section 6, “Generic Access 
Profile,” on page223 .
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1.3   SYMBOLS AND CONVENTIONS

1.3.1  Requirement status symbols

In this document, the following symbols are used:

• ‘M’ for mandatory to support

• ‘O’ for optional to support

• ‘X’ for excluded (used for capabilities that may be supported by the unit but 
shall never be used in this use case)

• ‘C’ for conditional to support

• ‘N/A’ for not applicable (in the given context it is impossible to use this 
capability)

Some excluded capabilities are capabilities that, according to the relevant 
Bluetooth specification, are mandatory. These are features that may degrade 
operation of devices in this use case. Therefore, these features shall never be 
activated while a unit is operating as a unit within this use case.
202 22 February 2001  Introduction 
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1.4   SIGNALLING DIAGRAM CONVENTIONS

The following arrows are used in diagrams describing procedures:

Figure 1.2:  Arrows used in signalling diagrams

A B

Mandatory procedure initiated by B

Mandatory signal sent by A

Optional signal sent by B

Optional procedure initiated by A

Mandatory procedure initiated by either A or B

Optional procedure initiated by either A or B
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2  PROFILE OVERVIEW

2.1   PROFILE STACK

The figure below shows the protocols and entities used in this profile.

Figure 2.1:  Protocol model

The Baseband, LMP and L2CAP are the OSI layer 1 and 2 Bluetooth protocols. 
RFCOMM is the Bluetooth adaptation of GSM TS 07.10 [5]. SDP is the Blue-
tooth Service Discovery Protocol. Headset Control is the entity responsible for 
headset specific control signalling; this signalling is AT command based. 

Note: although not shown in the model above, it is assumed by this profile that 
Headset Control has access to some lower layer procedures (for example SCO 
link establishment).

The audio port emulation layer shown in Figure 2.1 is the entity emulating the 
audio port on the cellular phone or PC, and the audio driver is the driver soft-
ware in the headset.

For the shaded protocols/entities in Figure 2.1, the Serial Port Profile is used 
as base standard. For these protocols, all requirements stated in the Serial 
Port Profile apply except in those cases where this profile explicitly states devi-
ations.
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2.2   CONFIGURATION AND ROLES

The figures below show two typical configurations of devices for which the 
Headset profile is applicable:

Figure 2.2:  Headset profile, example with cellular phone

Figure 2.3:  Headset profile, example with personal computer

The following roles are defined for this profile:

Audio Gateway (AG) – This is the device that is the gateway of the audio, both 
for input and output. Typical devices acting as Audio Gateways are cellular 
phones and personal computer.

Headset (HS) – This is the device acting as the Audio Gateway’s remote audio 
input and output mechanism.

These terms are in the rest of this document only used to designate these 
roles.

Cellular phone

Headset

Laptop or PC
Headset
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2.3   USER REQUIREMENTS AND SCENARIOS

The Headset profile defines the protocols and procedures that shall be used by 
devices implementing the use case called ‘Ultimate Headset’. 

The following restrictions apply to this profile:

a) For this profile, it is assumed that the ultimate headset use case is 
the only use case active between the two devices;

b) The profile mandates the usage of CVSD for transmission of audio 
(for the Bluetooth part). The resulting audio is monophonic, with a 
quality that – under normal circumstances – will not have 
perceived audio degradation.

c) Between headset and audio gateway, only one audio connection 
at a time is supported; 

d) The audio gateway controls the SCO link establishment and 
release. The headset directly connects (disconnects) the internal 
audio streams upon SCO link establishment (release). Valid 
speech exists on the SCO link in both directions, once established;

e) The profile offers only basic interoperability – for example, 
handling of multiple calls at the audio gateway is not included;

f) The only assumption on the headset’s user interface is the 
possibility to detect a user initiated action (e.g. pressing a button).

2.4   PROFILE FUNDAMENTALS

A headset may be able to use the services of audio gateway without the cre-
ation of a secure connection. It is up to the user, if he/she wants to enforce 
security on devices that support authentication and/or encryption in the execu-
tion of this profile. If baseband authentication and/or encryption is desired, the 
two devices have to create a secure connection, using the GAP authentication 
procedure as described in Section 5.1 of the Generic Access profile. This pro-
cedure may then include entering a PIN code, and will include creation of link 
keys. In most cases, the headset will be a device with a limited user interface, 
so the (fixed) pin code of the headset will be used during the GAP authentica-
tion procedure. 

A link has to be established when a call is initiated or received. Normally, this 
requires paging of the other device but, optionally, it may require unparking.

There are no fixed master/slave roles.

The audio gateway and headset provide serial port emulation. For the serial 
port emulation, RFCOMM is used. The serial port emulation is used to trans-
port the user data including modem control signals and AT commands from the 
headset to the audio gateway. AT commands are parsed by the audio gateway 
and responses are sent to the headset.
206 22 February 2001  Profile Overview 
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2.5   CONFORMANCE

If conformance to this profile is claimed, all capabilities indicated as mandatory 
for this profile shall be supported in the specified manner (process-mandatory). 
This also applies for all optional and conditional capabilities for which support is 
indicated. All mandatory capabilities, and optional and conditional capabilities 
for which support is indicated, are subject to verification as part of the 
Bluetooth certification program.
 Profile Overview 22 February 2001 207
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3  APPLICATION LAYER

This section describes the feature requirements on units complying with the 
Headset profile.

Table 3.1 shows the feature requirements made by this profile.

In the table above, incoming and outgoing shall be interpreted from the head-
set (HS) point of view.

Table 3.2 maps each feature to the procedures used for that feature. All proce-
dures are mandatory if the feature is supported.

Feature Support in HS Support in AG

1. Incoming audio connection M M

2. Outgoing audio connection M O

3. Audio connection transfer M M

4. Remote audio volume control O O

Table 3.1:  Application layer procedures

Feature Procedure Ref.

1. Incoming audio connection Incoming audio connection establishment 4.2

Audio connection release 4.4

2. Outgoing audio connection Outgoing audio connection establishment 4.3

Audio connection release 4.4

3. Audio connection transfer Audio connection transfer 4.5

4. Remote audio volume control Remote audio volume control 4.6

Table 3.2:  Application layer feature to procedure mapping
208 22 February 2001  Application layer 
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4  HEADSET CONTROL INTEROPERABILITY 
REQUIREMENTS

4.1   INTRODUCTION

The interoperability requirements for the Headset Control entity are completely 
contained in this chapter. Section 4.2 until 4.6 specify the requirements for the 
procedures directly relating to the application layer features.

Section 4.7 specifies the AT commands and results codes used for signalling 
purposes. 

Section 4.8 specifies how the layers beneath the Headset Control entity are 
used to establish and release a connection.

4.2   AUDIO GATEWAY INITIATED ACL CONNECTION 
ESTABLISHMENT

Upon an internal or user generated event, the AG will initiate connection estab-
lishment (see Section 4.8), and once the connection is established, will send 
an unsolicited result code RING to alert the user (if necessary). The RING may 
be repeated for as long as the connection establishment is pending.The SCO 
link establishment can take place anytime after the ACL connection establish-
ment

Optionally, the AG may provide an in-band ringing tone1. In this case, first SCO 
link establishment takes place. In this case, the SCO link establishment takes 
place first.

1. The in-band ringing tone is used to alert the user in the headset earpiece when the user is 
wearing the headset on his head. 
 Headset Control Interoperability Requirements 22 February 2001 209
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Figure 4.1:  Incoming audio connection establishment

In cases where the user is alerted, the user accepts the incoming audio con-
nection by performing a user-initiated action (e.g. pressing a button on the 
headset).  When the user initiates the action, the HS will send the AT+CKPD 
command (see Section 4.7) to the AG, whereupon the AG shall establish the 
SCO link, if not already established earlier.

4.3   HEADSET INITIATED ACL CONNECTION 
ESTABLISHMENT

A headset initiated ACL connection is established (see Section 4.8) on the HS 
by a user-initiated action (e.g. pressing a button on the headset).  Upon con-
nection establishment, the HS shall send the AT+CKPD command to the AG.  

The AG may initiate a SCO connection after the completion of the ACL connec-
tion establishment before receiving the AT+CKPD command from the HS.  This 
may be desirable when the AG is a mobile phone. In all cases, the AG is 
responsible for establishing the SCO link if needed.  Further internal actions 
may be needed on the AG to internally establish and/or route the audio stream 
to the HS2.

HS AG

Connection establishment

In band ring tone

SCO link establishment

RING

In band ring tone

AT+CKPD=200

SCO link establishment

 OK

RING
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In the figure, the SCO link connection should be possible prior to receiving the 
AT+CKPD message.

Figure 4.2:  Outgoing audio connection establishment

4.4   AUDIO CONNECTION RELEASE

A call can be terminated either on the HS or on the AG. On the HS based upon 
the button being pushed, on the AG based upon internal actions or user inter-
vention. 

Figure 4.3:  Audio connection release – HS initiated

2. For a cellular phone a cellular call may need to be established, e.g. using last dialled num-
ber, pre-programmed number. For a personal computer this e.g. relates to playing a .wav 
file, or audio CD.

HS AG 

User initiated action 

Connection establishment 

AT+CKPD 

SCO link establishment 

OK 

HS AG 

AT+CKPD User initiated action 

Connection release 

SCO link release  

OK 
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Figure 4.4:  Audio connection release – AG initiated

Irrespective of the initiating side, the AG is responsible for releasing the con-
nection (see Section 4.8).

4.5   AUDIO CONNECTION TRANSFER

An audio connection can be transferred from AG to HS or from HS to AG. The 
connection is transferred to the device initiating the transfer.

4.5.1  Audio connection transfer from AG to HS

The audio connection transfer from AG to HS is initiated by a user action on the 
HS side, which results in an AT+CKPD command being sent to the AG.

Figure 4.5:  Audio connection transfer from AG to HS

HS AG

Internal event/user initiated action

Connection release

SCO link release

HS AG 

User initiated action 

Connection establishment 

AT+CKPD 

SCO link establishment 

OK 
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4.5.2  Audio connection transfer from HS to AG

The audio connection transfer from HS to AG is initiated by a user action on the 
AG.

Figure 4.6:  Audio connection transfer from HS to AG

4.6   REMOTE AUDIO VOLUME CONTROL

The AG can control the gain of the microphone and speaker of the HS by send-
ing unsolicited result codes +VGM and +VGS respectively. There is no limit to 
the amount and order of result codes, as long as there is an active audio con-
nection ongoing. When supporting the remote audio volume control, an imple-
mentation is not mandated to support both the control of the microphone 
volume and speaker volume.

Figure 4.7:  Audio volume control – example flow

HS AG

User initiated action

Connection release

SCO link release

HS AG

+VGM=13

Ongoing audio connection

+VGS=5

set  microphone gain

set speaker  gain
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Both the speaker and microphone gain are represented as parameter to the 
+VGS and +VGM, on a scale from 0 to 15. The values are absolute values, 
relating to a particular (implementation-dependent) volume level controlled by 
the HS. 

The HS may store the VGS and VGM settings at connection release, to restore 
the volume levels at the next connection establishment. At connection estab-
lishment, the HS shall inform the AG of the (restored) volume levels using the 
AT commands +VGS and +VGM. In case physical mechanisms(buttons, dials 
etc.)means are implemented on the HS to control the volume levels, the HS 
shall also use the AT commands +VGS and +VGM to inform the AG of any 
changes in the volume levels.

Figure 4.8:  Volume level synchronization – example flow

HS AG 
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4.7   AT COMMANDS AND RESULT CODES

4.7.1  General

The command line termination character shall be carriage return (IA5 0/13). 
The response formatting character shall be line feed (IA5 0/10). The AG shall 
not echo command characters1.  The AG shall transmit result codes, using the 
verbose (rather than numeric) format.

1This is the opposite of the default recommended by V.250[1]

The format for a command from the HS to the AG is thus:

    AT<cmd>=<value><cr>

If the command is processed successfully, the resulting response from the AG 
to the HS is:

    <cr><lf>OK<cr><lf>

If the command is not processed successfully, the resulting response from the 
AG to the HS is:

    <cr><lf>ERROR<cr><lf>

The format for an unsolicited result code (such as RING) from the AG to the HS 
is:

    <cr><lf><result code><cr><lf>

The headset profile uses a subset of AT commands and result codes from 
existing standards. These are listed in Section 4.7.2. For those AT commands 
and result codes where no existing commands applied, Section 4.7.3 defines 
additional ones.

4.7.2  AT capabilities re-used from V.250

The mandatory set of AT commands and unsolicited result codes are indicated 
in Table 4.1 below.

4.7.3  Bluetooth-defined AT capabilities

Optionally, the AT capabilities as indicated in Table 4.2 may be supported.

AT capability Description

RING The Incoming call indication of V.250 [1], Section 6.3.4.

Table 4.1:  Mandatory AT capabilities
 Headset Control Interoperability Requirements 22 February 2001 215
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4.8   LOWER LAYER HANDLING

This section describes how the layers below the Headset Control entity are 
used to establish and release a connection.Section 4.8.1 describes how con-
nections are handled when the PARK mode is not supported. Section 4.8.2 
describes how connections are handled when the PARK mode is supported.

4.8.1  Connection handling without PARK mode

4.8.1.1  Connection establishment

Both the HS and the AG can initiate connection establishment. If there is no 
RFCOMM session between the AG and the HS, the initiating device shall first 
initialize RFCOMM. Connection establishment shall be performed as described 
in Section 7.3 of GAP and Section 3 of SPP. 

AT capability Syntax Description Values

Microphone 
gain

+VGM=<gain
>

Unsolicited result code issued by the AG 
to set the microphone gain of the HS. 
<gain> is a decimal numeric constant, 
relating to a particular (implementation-
dependent) volume level controlled by the 
HS.

<gain>: 0-15

Speaker gain +VGS=<gain> Unsolicited result code issued by the AG 
to set the speaker gain of the HS. <gain> 
is a decimal numeric constant, relating to 
a particular (implementation-dependent) 
volume level controlled by the HS. 

<gain>: 0-15

AT capability Syntax Description Values

Microphone 
gain level 
report

+VGM=<gain
>

Command issued by the HS to report the 
current microphone gain level setting to 
the AG. <gain> is a decimal numeric con-
stant, relating to a particular (implementa-
tion-dependent) volume level controlled 
by the HS.

<gain>: 0-15

Speaker gain 
level indica-
tion report

+VGS=<gain> Command issued by the HS to report the 
current speaker gain level setting to the 
AG. <gain> is a decimal numeric con-
stant, relating to a particular (implementa-
tion-dependent) volume level controlled 
by the HS. 

<gain>: 0-15

Headset but-
ton press

+CKPD=200 Command issued by HS to indicate that 
the button has been pressed

Table 4.2:  Optional AT capabilities
216 22 February 2001  Headset Control Interoperability Requirements 
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4.8.1.2  Connection release

When the audio connection is released, the connection may be released as 
well. The AG always initiates connection release. 

4.8.2  Connection handling with PARK mode

4.8.2.1  Connection establishment

If the PARK mode is supported, the connection is established once (e.g. on the 
first request for an audio connection). Later, when an audio connection is 
required, the parked device is unparked. In this section, for correct interpreta-
tion of the flows given in Section 4.2 to 4.6, the connection establishment is 
referred to as initial connection establishment, whereas the unparking is 
referred to as connection establishment. 

Initial connection establishment shall be performed as described in Section 7.3 
of GAP and Section 3 of SPP. Both sides may initiate the initial connection 
establishment. After initial connection establishment, the park mode is acti-
vated.

In Figure 4.9 the behavior is described in case an audio connection needs to 
be established – the parked device will be unparked. The unpark can be initi-
ated from either side, depending where the request for an audio connection 
originated. If the PARK mode is used, neither RFCOMM DLCs nor the L2CAP 
channel is released. 

Figure 4.9:  Connection establishment – Unparking a parked device

4.8.2.2  Connection release

When the audio connection is released, the connection is parked again, as 
indicated in Figure 4.10.

HS(AG) AG(HS)

Unpark (LMP)
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Figure 4.10:  Connection release – Parking

When the audio connection is released, the complete connection may alterna-
tively be released. The AG always initiates connection release. 

HS(AG) AG(HS)

Park (LMP)
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5  SERIAL PORT PROFILE

This profile requires compliance with the Serial Port Profile. The following text 
together with the associated sub-clauses defines the requirements with regard 
to this profile, in addition to the requirements as defined in the Serial Port Pro-
file.

As with the headset profile, both the AG and the HS can initiate connection 
establishment. For the purposes of reading the Serial Port Profile, both the AG 
and the HS can assume the role of Device A and B.

5.1   RFCOMM INTEROPERABILITY REQUIREMENTS

For the RFCOMM layer, no additions to the requirements as stated in the Serial 
Port Profile Section 4 shall apply.

5.2   L2CAP INTEROPERABILITY REQUIREMENTS

For the L2CAP layer, no additions to the requirements as stated in the Serial 
Port Profile Section 5 shall apply.
 Serial Port Profile 22 February 2001 219
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5.3   SDP INTEROPERABILITY REQUIREMENTS

This profile defines following service records for the headset and the audio 
gateway respectively.

The codes assigned to the mnemonics used in the Value column as well as the 
codes assigned to the attribute identifiers (if not specifically mentioned in the 
AttrID column) can be found in the Bluetooth Assigned Numbers section.

Item Definition Type Value AttrID Status Default

ServiceClassIDList M

ServiceClass0 UUID Headset M

ServiceClass1 UUID Generic
Audio

M

ProtocolDescriptorList M

Protocol0 UUID L2CAP M

Protocol1 UUID RFCOMM M

Protocol
Specific
Parameter0

Server 
Channel

Uint8 N=server 
channel #

M

BluetoothProfile
DescriptorList

O

    Profile0 Supported 
Profiles

UUID Headset M Headset

               Param0 Profile 
Version

Uint16 0x0100*

*.  Indicating version 1.0

M 0x0100

ServiceName Display-
able Text 
name

String Service-
provider 
defined

O ‘Headset’

Remote audio 
volume control

Bool-
ean

True/False O False

Table 5.1:  Service Record for Headset
220 22 February 2001  Serial Port Profile 
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5.4   LINK MANAGER (LM) INTEROPERABILITY 
REQUIREMENTS

In addition to the requirements for the Link Manager as stated in the “Serial 
Port Profile” on page 171, this profile mandates support for SCO links, in both 
the HS and AG.

Item Definition Type Value AttrID Status Default

ServiceClassIDList M

ServiceClass0 UUID Headset
Audio
Gateway 

M

ServiceClass1 UUID Generic
Audio

M

ProtocolDescriptorList M

Protocol0 UUID L2CAP M

Protocol1 UUID RFCOMM M

Protocol
Specific
Parameter0

Server 
Channel

Uint8 N=server 
channel #

M

BluetoothProfile
DescriptorList

    Profile0 Supported 
Profile

UUID Headset M Headset

               Param0 Profile 
Version

Uint16 0x0100*

*.  Indicating version 1.0

M 0x0100

ServiceName Display-
able Text 
name

String Service-
provider 
defined

O ‘Voice 
gateway’

Table 5.2:  Service Record for the Audio Gateway
 Serial Port Profile 22 February 2001 221
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5.5   LINK CONTROL (LC) INTEROPERABILITY 
REQUIREMENTS

In the table below, changes to the support status as listed in the Serial Port 
Profile, Section 8, Table 8.1 on page 191 are listed. 

5.5.1  Class of Device

A device which is active in the HS role shall, in the Class of Device field:

1. Set the bit ‘Audio’ in the Service Class field

2. Indicate ‘Audio’ as Major Device class

3. Indicate “Headset” as the Minor Device class

An inquiring AG may use this to filter the inquiry responses.

Capability
Support 
in AG

Support 
in HS

1. Inquiry X

2. Inquiry scan X

3. Paging  

4. Page scan  

A Type R0

B Type R1

C Type R2

7. Voice codec

C CVSD M M

Table 5.3:  LC capabilities
222 22 February 2001  Serial Port Profile 
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6  GENERIC ACCESS PROFILE

This section defines the support requirements for the capabilities as defined in 
Generic Access Profile.

6.1   MODES

The table shows the support status for Modes within this profile.

6.2   SECURITY ASPECTS

No changes to the requirements as stated in the Generic Access Profile.

6.3   IDLE MODE PROCEDURES

The table shows the support status for Idle mode procedures within this profile.

Procedure
Support in 
HS

Support in 
AG 

1 Discoverability modes

Non-discoverable mode M N/A

Limited discoverable mode O N/A

General discoverable mode M N/A

2 Connectability modes

Non-connectable mode N/A N/A

Connectable mode M M

3 Pairing modes

Non-pairable mode O O

Pairable mode O O

Table 6.1:  Modes

Procedure Support in HS Support in AG 

1 General inquiry N/A M

2 Limited inquiry N/A O

3 Name discovery N/A O

4 Device discovery N/A O

5 Bonding O( O(

Table 6.2:  Idle mode procedures
 Generic Access Profile 22 February 2001 223
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