Part K:4

INTERCOM PROFILE



BLUETOOTH SPECIFICATION Version 1.1 page 146 of 452

Intercom Profile ea Bluetoothm

146 23 February 2001



BLUETOOTH SPECIFICATION Versionl.1

page 147 of 452

Intercom Profile 9 Bluetoothm
CONTENTS

1 T Ye [UTe3 1] o R UTTTT TR 143

R R Yo o o1 PR 143

1.2 Profile DEPENdENCIES .......uuuiieii e 143

1.3  Symbols and CONVENLIONS .........ccccoeviiiiiiiiicee e, 144

1.3.1 Requirement status symbols.............ccceeeeiiiiiiiiineninnnnn, 144

1.3.2 Signalling diagram conventionsS.............ccccoeeeevvveeeeennns 144

2 Profile OVEIVIEW ..o e 145

2.1 Profile StACK ....eeeeeeee e 145

2.2 Configuration and roles..............coevvvviiiiiiiie e, 146

2.3 Userrequirements and SCENANIOS ........uuuieeeeieeeeeereieeeeeiiiiniinnnnn 146

2.4  Profile fundamentals ..........oooeeieeioeeee e 147

2.5  Feature definitioNsS .....oo.oieeeeee e 147

2.6 CONFOMMANCE ... 147

APPHCALION TQYET .. 148

ORI = = V2 149

4.1 Call Control proCedures ............ueevruuiiiiiieieeeeie e 149

4.1.1  Call reqUESE .....oeeeeecc e 149

4.1.2 Call confirmation.........ouoeeeee e 149

4.1.3  Call CONNECLION .. cceeeeee e 149

4.1.4 Failure of call establishment...........cooooiiiiiiiiiiiinieen. 149

4.1.5 Callclearing.......cccccceeeiiiiiiieeeieeeeeeeee e 150

4.1.6 Callinformation .........ooueeeeee e 150

4.2 TCS Binary MeSsSage OVEIVIEW ..........uuueieeeeeieeeeeeeeieeeeenininnnnnnnns 150

4.3 Information Element OVEIVIEW. ......c.ovee e 151

4.3.1 Bearer capability.........ccccoeeeiiiiiiiiei 152

4.3.2  Call ClasS ... e 152

4.3.3 AU ittt e 152

A4 LINK 0SS .ot 152

SDP Interoperability Requirements..........ccccovvvviiiiiie e, 153

L2CAP Interoperability Requirements..........ccccvvvvviiiiiiiieeeceeeeeeeen, 154

6.1  Channel types .......ciiiiiie e 154

6.2  Configuration OPtioONS ......ccccoiiiiiiiiiice e 154

6.2.1 Maximum TranSmiSSiON UNit.........ooeeveurieeeeeeieiiieannen, 154

6.2.2  Flush timeout optioN ............ccccvieeiei i, 154

6.2.3 Quality Of SErviCe .........uvvvvviiiiiiiiii e 154

23 February 2001 147



BLUETOOTH SPECIFICATION Version 1.1 page 148 of 452

Intercom Profile ea Bluetoothm
7 Link Manager (LM) Interoperability Requirements ....................... 155
7.1  Capability OVEIVIEW........ccoeiieieeeeeces e 155
8 Link Control (LC) Interoperability Requirements........................ 156
8.1 Capability OVEIVIEW........ccevvveeeiiiice e 156
8.2  Class Of DEVICE .....cccciiiiiiiiiiiiiiiiiiiie e 157
9 Generic Access Profile.........ccovoviiiiii, 158
S A | o o =2 ST 158
0.2  SECUNLY @SPECLS ...ciiieieeeeeiiiiiiie e e e e ae e 158
9.3 Idle mode ProCeAUIES .........ccoviieeiieeiiee e 158
10 Annex A (Informative): Signalling flows .........cccccoeeiiiiiiiiiiiiinieie, 159
10.1 Call establiShment ........ccoooviiiiiiiiiiiii e 159
10.2 Call ClEANNG ..vvuveeiiiieeee e e e e e 160
11 TIMErs and COUNTEIS ...ttt 161
12 LiSt Of FIQUIES ..o e e e e e e 162
13 LiSt Of TADIES .veeiiiiiiiieeeee e 163
148 23 February 2001



BLUETOOTH SPECIFICATION Versionl.1 page 149 of 452

Intercom Profile ea Bluetoothm
1 INTRODUCTION

1.1 SCOPE

This Intercom profile defines the protocols and procedures that shall be used
by devices implementing the intercom part of the usage model called*3-in-1
phone’. More popularly, this is often referred to as the ‘walkie-talkie’ usage of
Bluetooth.

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. As indicated in the figure, the Intercom profile is
dependent only upon the Generic Access Profile — details are provided in
Section 9.

/ Generic Access Profile \

TCS Binary based profiles

|
|
|
r — l
Service Discovery t| Cordless Intercom Profile
| Application Profile i Telephony Profile
\

[Serial Port Profile

r A
Dial-up Networking

L Profile )

4 . ) File Transfer
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\_ J

4 . A Object Push Profile
Headset Profile

\_ J

( ) Synchronization
LAN Access Profile Profile

\_ J

\K

Figure 1.1: Bluetooth Profiles

Introduction 23 February 2001 149



BLUETOOTH SPECIFICATION Version 1.1 page 150 of 452

Intercom Profile 8 Bluetoothm
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 the 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.

1.3.2 Signalling diagram conventions

The following arrows are used in diagrams describing procedures:

Mandatory signal sent by A
>

Optional signal sent by B
S R
<\/|:andatory procedure initiated by B
__________________ Y

~ ~

| Optional procedure initiated by A _=

~

<:\ Optional procedure initiated by either Aor B>

Figure 1.2: Arrows used in signalling diagrams
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2 PROFILE OVERVIEW

2.1 PROFILE STACK

Figure 2.1 below shows the protocols as used within this profile:

Telephony Application
Ecj»
Speech
Synchronisation
S Control
D
P
Protocol
Discrimination
TCS Binary
&
co ‘ ‘ CL D
D
D
L2CAP
LMP
ACL SCO
BaseBand

Figure 2.1: Intercom Profile Stack

This profile will define the requirements for each of the layers in the model
above.
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In the profile, the interfaces in Figure 2.1 above are used for the following
purposes:

A) The Call Control entity uses this interface to the speech synchronization
control to connect and disconnect the internal speech paths;

B) Used to deliver TCS messages on the connection-oriented (point-to-point)
L2CAP channel;

C) Used by the Call Control entity to control the Link Manager directly for the
purpose of establishing and releasing SCO links;

Note that, for initialization purposes, it is additionally required to control the
LC/Baseband directly, to enable inquiry, paging, inquiry scan, page scan.

2.2 CONFIGURATION AND ROLES

The figure below shows a typical configuration of devices for which the Inter-
com profile is applicable:

\
@\ TR g <
o\ 2 Speech o\
ellular phone (} (} ellular phone

Figure 2.2: Intercom profile, example

As the intercom usage is completely symmetrical, there are no specific roles
defined. A device supporting the Intercom profile will generally be denoted as
Terminal (TL).

2.3 USER REQUIREMENTS AND SCENARIOS

The Intercom profile defines the protocols and procedures that shall be used by
devices implementing the intercom part of the use case called‘3-in-1 phone’.

The scenarios targeted by this use case are typically those where a direct
speech link is required between two devices (phone, computer, ...), estab-
lished using telephony-based signalling.

A typical scenario is the following:

» Two (cellular) phone users engaged in a speech call, on a direct phone-to-
phone connection using Bluetooth only.
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2.4 PROFILE FUNDAMENTALS

Here is a brief summary of the interactions that take place when a terminal
wants to establish an intercom call towards another terminal. In the description
below, the term initiator (A-party) and acceptor (B-party) will be used to desig-
nate the direction of the call.

1. If the initiator of the intercom call does not have the Bluetooth Address of the
acceptor, it has to obtain this; e.g. using the Device discovery procedure —
see Section 6.4 of Generic Access profile.

2. The profile does not mandate a particular security mode. If users of either
device (initiator/acceptor) want to enforce security in the execution of this
profile, the authentication procedure (see Section 5.1 of Generic Access
profile) has to be performed to create a secure connection.

3. The initiator establishes the link and channel as indicated in Section 7 of the
Generic Access profile. Based on the security requirements enforced by
users of either device, authentication may be performed and encryption may
be enabled.

4. The intercom call is established.

5. After the intercom call has been cleared, the channel and link will be
released as well.

2.5 FEATURE DEFINITIONS

Call information — The ability to provide additional information during the active
phase of a call.

Intercom call — A speech call between two terminals.

On hook — The ability to indicate the action of going on-hook (e.g. to terminate
a call) and release of all radio resources related to that call.

2.6 CONFORMANCE

When conformance to this profile is claimed, all capabilities indicated manda-
tory 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 condi-
tional capabilities, for which support is indicated are subject to verification as
part of the Bluetooth certification program.
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3 APPLICATION LAYER

The following text together with the associated sub-clauses defines the feature
requirements with regard to this profile.

Table 3.1 below shows the feature requirements made by this profile.

Iltem no. Feature Support
1. Intercom call M
2. On hook M
3. Call information O

Table 3.1: Application layer features

Table 3.2 below maps each feature to the TCS Binary procedures used for that
feature and shows whether the procedure is optional, mandatory or conditional
for that feature.

Iltem no. | Feature Procedure Ref. Support
1. Intercom call Call request 4.1.1 M
Call confirmation 4.1.2 M
Call connection 4.1.3 M
2. On hook Call clearing 4.1.5 M
3. Call information Call information 4.1.6 M

Table 3.2: Application layer feature to procedure mapping
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4 TCS BINARY

The following text together with the associated sub-clauses defines the manda-
tory requirements with regard to this profile.

When describing TCS Binary procedures, this chapter provides additional
information concerning lower layer handling. The normative reference for TCS
Binary procedures is TCS Binary.

Annex A contains signalling flows that illustrate the procedures in this chapter.
4.1 CALL CONTROL PROCEDURES

4.1.1 Call request

This procedure shall be performed as defined in Section 2.2.1 of TCS Binary.
In addition, the following applies: before a call request can be made, a connec-
tion-oriented L2CAP channel needs to be established between the two
devices, using the procedures as indicated in Section 6. When the L2CAP
channel has been established, the terminating side will start timer T;(100).

When, at expiry of timer T;,(100), the terminating side has not received the

SETUP message initiating the call request, it may terminate the L2CAP chan-
nel. Receiving the SETUP message before expiry of T,c(100) will cancel the

timer.

4.1.2 Call confirmation

This procedure shall be performed as defined in Section 2.2.5 of TCS Binary.

4.1.3 Call connection

This procedure shall be performed as defined in Section 2.2.6 of TCS Binary.
The following text defines the mandatory requirements with regard to this pro-
file.

The SCO link establishment sub-procedure (see LMP, Section 3.21) shall be
initiated before sending a CONNECT.

The speech path shall be connected by a unit when it receives a CONNECT or
CONNECT ACKNOWLEDGE.

4.1.4 Failure of call establishment

This procedure shall be performed as defined in Section 2.2.10 of TCS Binary.
Additionally, the text in Section 4.1.5 defines the mandatory requirements with
regard to this profile concerning call clearing.

TCS Binary 23 February 2001 155
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4.1.5 Call clearing

All call-clearing and call-collision procedures as defined in Section 2.3 of TCS
Binary shall be supported by the TL.

In addition, the following applies: after the last call-clearing message has been
sent, a unit shall:

» release the SCO link by invoking the appropriate LMP sub-procedure (see
LMP, Section 3.21.5), if not already released.

» terminate the L2CAP channel used for TCS Call-control signalling (if not
already terminated) and detach the other unit.

4.1.6 Call information

This procedure shall be performed as defined in Section 2.2.7 of TCS Binary.

4.2 TCS BINARY MESSAGE OVERVIEW

This section defines the requiredTCS Binary messages in the Intercom profile.

Message Support

Alerting

Connect

Connect Acknowledge
Disconnect
Information

Release

Release Complete

< 2 2 0 £ £ £ L

Setup

Table 4.1: TCS Binary messages
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4.3 INFORMATION ELEMENT OVERVIEW

This section together with the associated sub-clauses defines the requiredin-
formation elements used in TCS Binary messages in the Intercom profile.

Information element Support
Message type M
Audio control O
Bearer capability M
Call class M
Called party number 0]
Calling party number (@)
Cause M
Clock offset N/A
Company-specific 6]
Configuration data N/A
Destination CID N/A
Keypad facility (@)
Progress indicator N/A
SCO handle M
Sending complete 0]
Signal (@)

Table 4.2: TCS Binary information elements

The following subsections define restrictions that apply to the contents of the
TCS Binary information elements in the Intercom profile. Note that, in the
tables, only fields where restrictions apply are shown. If a field is not shown in a
table, it means that all values defined in Section 7 of TCS Binary for that field
are allowed.

For those information elements not listed below, no restrictions apply.
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4.3.1 Bearer capability

The following restrictions apply to the contents of the Bearer capability informa-
tion element:

Field Values allowed
Link type SCO, None
User information layer 1 CVSD

Table 4.3: Restrictions to contents of Bearer capability information element

4.3.2 Call class

The following restrictions apply to the contents of the Call class information
element:

Field Values allowed

Call class Intercom call

Table 4.4: Restrictions to contents of Call class information element

4.3.3 Cause

The following restrictions apply to the contents of the Cause information
element:

Field Values allowed

Cause value #16 — “Normal call clearing”

#17 — “User busy”,

#18 — “No user responding”,

#19 — “No answer from user (user alerted)”,
#21 — “Call rejected by user’

#34 — “No circuit/channel available”,

#41 — “Temporary failure”,

#44 — “Requested circuit/channel not available”,
#58 — “Bearer capability not presently available”,
#65 — “Bearer capability not implemented”,

#69 — “Requested facility not implemented”,
#102 — “Recovery on timer expiry’

Table 4.5: Restrictions to contents of Cause information element

4.4 LINK LOSS

If a unitin a CC state other than Null detects loss of link, it shall immediately go
to the Null state. Call clearing procedures shall in this case not be performed.
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5 SDP INTEROPERABILITY REQUIREMENTS

Table 5.1 lists all intercom-related entries in the SDP database. For each field,
the Status column indicates whether the presence of this field is mandatory or
optional.

The codes assigned to the mnemonic’s 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 document
(http://www.bluetooth.org/assigned-numbers.htm).

Iltem Definition | Type Value AttrID | Status | Default
ServiceClassIDList M
ServiceClass0 UUID | Intercom M
ServiceClass1 UUID | Generic M
Telephony
Protocol Descriptor List M
Protocol0 UUID | L2CAP M
Protocoll UUID | TCS-BIN M
BluetoothProfileDe- @)
scriptorList
Profile0 Sup- UUID | Intercom M Intercom
ported
Profiles
ParamO Profile uintl6 | gx0100" M 0x0100
Version
Service Name Display- String | Service- (@) “Intercom”
able Text provider
name defined

Table 5.1: Service Record
*, Indicating version 1.0
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6 L2CAP INTEROPERABILITY REQUIREMENTS

The following text together with the associated sub-clauses define the manda-
tory requirements with regard to this profile.

6.1 CHANNEL TYPES
In this profile, only connection-oriented channels are used. In the PSM field of

the Connection Request packet, the default value for TCS-BIN, 0x0005 (see
Section 3.2 of Assigned Numbers) shall be used.

6.2 CONFIGURATION OPTIONS

This section describes the usage of configuration options.

6.2.1 Maximum Transmission unit

The minimum MTU that a L2ZCAP implementation used for this profile should
support is 3 octets.

6.2.2 Flush timeout option

The flush timeout value used for both the GW and the TL shall be the default
value of OxFFFF.

6.2.3 Quality of Service

Negotiation of Quality of Service is optional.
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7 LINK MANAGER (LM) INTEROPERABILITY
REQUIREMENTS

7.1 CAPABILITY OVERVIEW

In the table below, all LM capabilities are listed. In the table it is shown what LMP fea-
tures are mandatory to support with respect to this profile and which are optional.

Procedure f;\JA%port i Support
1. Authentication M
2. Pairing M
3. Change link key M
4. Change the current link key M
5. Encryption 0]
6. Clock offset request M
7. Slot offset information O
8. Timing accuracy information request (@)
9. LMP version M
10. Supported features M
11. Switch of master slave role O
12. Name request M
13. Detach M
14. Hold mode O
15. Sniff mode O
16. Park mode O
17. Power control O
18. Channel quality driven DM/DH (@)
19. Quality of service M
20. SCO links @] M
21. Control of multi-slot packets 0]
22. Paging scheme (@)
23. Link supervision M
24, Connection establishment M

Table 7.1: LMP procedures
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8 LINK CONTROL (LC) INTEROPERABILITY

REQUIREMENTS

8.1 CAPABILITY OVERVIEW

The following table lists all capabilities on the LC level.

Capabilities

Support

Inquiry
Inquiry scan

Paging

Page scan
Type RO
Type R1
Type R2

I @ m m o O @™ >» g 0 ®W >» H w0 N =

© 0 z 2 ©m R ©

Packet types
ID packet
NULL packet
POLL packet
FHS packet
DM1 packet
DH1 packet
DM3 packet
DH3 packet
DM5 packet
DH5 packet
AUX packet
HV1 packet
HV2 packet
HV3 packet
DV packet

Inter-piconet capabilities

Table 8.1: Baseband/LC capabilities
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Capabilities Support
7. Voice codec
A A-law
B p-law
C CVSD M
Table 8.1: Baseband/LC capabilities
8.2 CLASS OF DEVICE
The Class of Device field shall be set to the following:
1. Set the ‘Generic Telephony’ bit in the Service Class field
2. Indicate ‘Phone’ as Major Device class
Link Control (LC) Interoperability Requirements 23 February 2001 163
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9 GENERIC ACCESS PROFILE

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

9.1 MODES

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

Procedure Support
1 Discoverability modes

Non-discoverable mode M

Limited discoverable mode O

General discoverable mode

2 Connectability modes
Non-connectable mode N/A
Connectable mode M

3 Pairing modes
Non-pairable mode 0]
Pairable mode C3

C3: If the bonding procedure is supported, support for pairable mode is mandatory, other-
wise optional

Table 9.1: Modes

9.2 SECURITY ASPECTS

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

9.3 IDLE MODE PROCEDURES

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

Procedure Support

General inquiry M
Limited inquiry
Name discovery

Device discovery

a A w N P
O O O O

Bonding

Table 9.2: Idle mode procedures
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10 ANNEX A (INFORMATIVE): SIGNALLING FLOWS

Intercom Profile

This annex contains signalling diagrams that are used to clarify the interwork-
ing between units. This annex is informative only. The diagrams do not repre-
sent all possible signalling flows as defined by this profile.

10.1 CALL ESTABLISHMENT

The figure below shows the allowed signalling flow in the successful case:

TL TL

CONNECTION ESTABLISHMEN>

SETAUP q

ALERTING

SCO LINK ESTABLISHMENT

PAT

CONNECT

CONNECT ACKNOWLEDGE

Figure 10.1: Call establishment
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10.2 CALL CLEARING

€3 Bluetooth™

The figure below shows the allowed signalling flow for the call clearing:

TL

DISCONNECT

TL

RELEASE

SCO LINK RELEASE

RELEASE COMPLETE

CONNECTION RELEASE

Figure 10.2: Call Clearing signalling flow, successful case

166

23 February 2001

Annex A (Informative): Signalling flows



BLUETOOTH SPECIFICATION Versionl.1

page 167 of 452

Intercom Profile

11 TIMERS AND COUNTERS

€3 Bluetooth™

Timer
name

Proposed
value

Description

Comment

T,c(100)

10s

Time between L2CAP connection
establishment and call request
initiation

Timers and counters

23 February 2001
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