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IEEE 802.15.1 Introductory Pages

BT
Sect.

Heading 802.15 Clause Heading

B1 General
Description

1. Overview

D1 Introduction
(L2CAP)

2. References

3 Definitions

4. Acronyms and
abbreviations

5. General Description
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S

IEEE 802.15.1 MAC
802.15 Clause Heading

6. Medium Access Control (MAC)

Introductory Material -- IEEE Definition
of MAC

6.1 Overview

Chatschik’s MAC intro

6.2 MAC Service Definition (MAC_SAP)

Write / Read

6.3 MAC Frame Formats

BT
Sect.

Heading 6.3.1 L2CAP [nomenclature change?]

B2,
2.1,
2.2,
2.3

Physical Channel 6.3.2 Link Management [nomenclature
change?]

6.3.3 Baseband [nomenclature change?]

B3 * Physical Links 6.4 MAC Layer Functional Description

General Operation

B4* Packets 6.4.1 Physical Channel Creation

6.4.1.1 Physical Channel

B5* Error Correction 6.4.1.2 Physical Links

6.4.1.3 Addressing

B6* Logical Channels 6.4.2 Medium Access Arbitration

6.4.2.1 Logical Channels

B7 Data Whitening 6.4.2.2 Channel Control

6.4.2.3 Transmit/Receive  Timing

B9* Transmit/Receive
Timing

6.4.2.3 Hop Selection

6.4.3 Error Correction

B10* Channel Control 6.4.4 Data Whitening

6.4.5 Audio

6.4.6 Security
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Su

IEEE 802.15.1 MAC
802.15 Clause Heading

6. Medium Access Control (MAC)

Introductory Material -- IEEE Definition
of MAC

6.1 Overview

Chatschik’s MAC intro

6.2 MAC Service Definition (MAC_SAP)

Write / Read

BT
Sect.

Heading 6.3 MAC Frame Formats

B11* Hop Selection 6.3.1 L2CAP [nomenclature change?]

6.3.2 Link Management [nomenclature
change?]

B12* Audio 6.3.3 Baseband [nomenclature change?]

6.4 MAC Layer Functional Description

B13* Bluetooth
Addressing

General Operation

6.4.1 Physical Channel Creation

B14* Security 6.4.1.1 Physical Channel

6.4.1.2 Physical Links

D2* L2CAP General
Operation

6.4.1.3 Addressing

6.4.2 Medium Access Arbitration

D4 L2CAP Data Packet
Format

6.4.2.1 Logical Channels

6.4.2.2 Channel Control

D7.7 Write 6.4.2.3 Transmit/Receive  Timing

6.4.2.3 Hop Selection

D7.8 Read 6.4.3 Error Correction

6.4.4 Data Whitening

6.4.5 Audio

6.4.6 Security

}
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IEEE 802.15.1 PHY

BT
Sect.

Heading 802.15 Clause Heading

A1 SCOPE 7. Physical Layer

A2 Frequency
Bands And
Channel
Arrangement

Chatschik’s PHY Description

A3 Transmitter
Characteristics

7.1 PHY Service Specification

A4 Receiver
Characteristics

(Imputed from Bluetooth spec)

B2.4 Modulation and
Bit Rate

7.2 PHY Frame Formats

PHY Medium Transmissions

7.2.1 Frequency Bands And Channel
Arrangement

7.2.2 Modulation and Bit Rate

7.3 PHY Layer Functional
Description

7.3.1 Transmitter Characteristics

7.3.2 Receiver Characteristics
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IEEE 802.15.1 Layer Management
BT Sect. Heading 802.15 Clause Heading

B14,
except
B14.3.4
to
B14.3.6

Bluetooth
Security

8. Layer Management

C* LMP 8.1 Overview

D5 Signaling IEEE Discussion of Layer Management

D6 Configuration
Parameter
Options

8.2 MAC Layer Management Entity

D7 – 7.6 Service Primitives 8.2.1 MLME_SAP

D7.9-14 Service Primitives 8.2.1.1 Summary

D8 Summary 8.2.1.2 Service Primitives

8.2.2 MLME Functional Description

8.2.2.1 (LMP subheadings)

8.2.2.2 Bluetooth Security

8.3 PHY Layer Management Entity

Description to be written

8.3.1 PLME_SAP

(imputed)

8.3.2 PLME Functional Description

Description to be written

8.4 Station Management Entity

No corresponding Bluetooth text.  This
subclause should be either a description
of how/why changes are made through
the SAPs or be eliminated.
ubmission Page 6 Tom Siep, Texas Instruments
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B8* Transmit/
Receive
Routines

Annex A PICS proforma

D –
Appendix A

Configuration
MSCs

Annex B MAC Formal Definition

D –
Appendix B

Implementation
Guidelines

Annex C PHY Formal Definition

Annex D Transmit/Receive Routines

Annex E Configuration MSCs

Annex F Implementation Guidelines

Annex ? Other Informative Annex(es)

Annex (last) Bibliography
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BACKGROUND INFORMATION

Bluetooth Document Structure to IEEE 802 Block Diagram
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Higher Layers

MAC_
SAP
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RADIO SPECIFICATION

A1 SCOPE

A2 FREQUENCY BANDS AND CHANNEL ARRANGEMENT

A3 TRANSMITTER CHARACTERISTICS

A4 RECEIVER CHARACTERISTICS

Annex

RADIO Assignments
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BaseBamd

1 General Description

2 Physical Channel

2.1 Freq. Band and RF Channels

2.2 Channel Definition

2.3 Time Slots

2.4 Modulation and Bit Rate

3 Physical Links

3.1 General

3.2 SCO Link

3.3 ACL Link
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Overview
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BaseBand
4 Packets
4.1 General Format
4.2 Access Code
4.2.1 Access code types
4.2.2 Preamble
4.2.3 Sync Word
4.2.4 Trailer
4.3 Packet Header
4.3.1 AM_ADDR
4.3.2 TYPE
4.3.3 FLOW
4.3.4 ARQN
4.3.5 SEQN
4.3.6 HEC
4.4 Packet Types
4.4.1 Common packet types
4.4.1.1 ID packet
4.4.1.2 NULL packet
4.4.1.3 POLL packet
4.4.1.4 FHS packet
4.4.1.5 DM1 packet
4.4.2 SCO packets
4.4.2.1 HV1 packet
4.4.2.2 HV2 packet
4.4.2.3 HV3 packet
4.4.2.4 DV packet
4.4.3 ACL packets
4.4.3.1 DM1 packet
4.4.3.2 DH1 packet
4.4.3.3 DM3 packet
4.4.3.4 DH3 packet
4.4.3.5 DM5 packet
4.4.3.6 DH5 packet
4.4.3.7 AUX1 packet
4.5 Payload Format
4.5.1 Voice field
4.5.2 Data field
4.6 PACKET SUMMARY
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BaseBand

5 Error Correction

5.1 FEC Code: Rate 1/3

5.2 FEC Code: Rate 2/3

5.3 ARQ Scheme

5.3.1 Unnumbered ARQ

5.3.2 Retransmit filtering

5.3.3 Flushing payloads

5.3.4 Multi-slave considerations

5.3.5 Broadcast packets

5.4 Error Checking

Higher Layers

MAC_
SAP

PHY_
SAP

MLME_
PLME_

SAP

P
L

M
E

_S
A

P
M

L
M

E
_S

A
P

S
ta

tio
n
 M

a
n
a
g
e
m

e
n
t

MAC MLME

PHY PLME

Annex

Base Band Assignments 3 of 10



September, 1999  IEEE P802.15-99/059r4

Submission Page 13 Tom Siep, Texas Instruments

Higher Layers
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BaseBand
6 Logical Channels
6.1 LC Channel (Link Control)
6.2 LM Channel (Link Manager)
6.3 UA/UI Channel (User
Asynchronous/Isochronous data)
6.4 US Channel (User Synchronous
data)
6.5 Channel Mapping

7 Data Whitening
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BaseBand

8 Transmit/Receive Routines

8.1 TX Routine

8.1.1 ACL traffic

8.1.2 SCO traffic

8.1.3 Mixed data/voice traffic

8.1.4 Default packet types

8.2 RX Routine

8.3 Flow Control

8.3.1 Destination control

8.3.2 Source control

8.4 Bitstream Processes
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Higher Layers
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BaseBand

9 Transmit/Receive Timing

9.1 Master/Slave Timing
Synchronization

9.2 Connection State

9.3 Return From Hold Mode

9.4 Park Mode Wake-up

9.5 Page State

9.6 Fhs Packet

9.7 Multi-slave Operation
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Higher Layers
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BaseBand
10 Channel Control
10.1 Scope
10.2 Master-slave Definition
10.3 Bluetooth Clock
10.4 Overview Of States
10.5 Standby State
10.6 Access Procedures
10.6.1 General
10.6.2 Page scan
10.6.3 Page
10.6.4 Page response procedures
10.7 Inquiry Procedures
10.7.1 General
10.7.2 Inquiry scan
10.7.3 Inquiry
10.7.4 Inquiry response
10.8 Connection State
10.8.1 Active mode
10.8.2 Sniff mode
10.8.3 Hold mode
10.8.4 Park mode
10.8.5 Polling schemes
10.8.6 Slot reservation scheme
10.8.7 Broadcast scheme
10.9 Scatternet
10.9.1 General
10.9.2 Inter-piconet communications
10.9.3 Master-slave switch
10.10 Power Management
10.11 Link Supervision

Base Band Assignments 7 of 10
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Higher Layers
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BaseBand
11 Hop Selection
11.1 General Selection Scheme
11.2 Selection Kernel
11.2.1 First addition operation
11.2.2 XOR operation
11.2.3 Permutation operation
11.2.4 Second addition operation
11.2.5 Register bank
11.3 Control Word
11.3.1 Page scan and Inquiry scan
substates
11.3.2 Page substate
11.3.3 Page response
11.3.3.1 Slave response
11.3.3.2 Master response
11.3.4 Inquiry substate
11.3.5 Inquiry response
11.3.6 Connection state
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BaseBand
12 Bluetooth Audio
12.1 LOG PCM CODEC
12.2 CVSD CODEC
12.3 Error Handling
12.4 General Audio Requirements
12.4.1 Signal levels
12.4.2 CVSD audio quality

BaseBand
13 Bluetooth Addressing
13.1 Bluetooth Device Address
(BD_ADDR)
13.2 Access Codes
13.2.1 Synchronisation word
definition
13.2.2 Pseudo-random noise
sequence generation
13.2.3 Reserved addresses for GIAC
and DIAC
13.3 Active Member Address
(AM_ADDR)
13.4 Parked Member Address
(PM_ADDR)
13.5 Access Request Address
(AR_ADDR)

Base Band Assignments 9 of 10
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BaseBand
14 Bluetooth Security
14.1 Random Number Generation
14.2 Key Management
14.2.1 Key types
14.2.2 Key generation and
initialisation
14.2.2.1 Generation of initialisation
key,
14.2.2.2 Authentication
14.2.2.3 Generation of a unit key
14.2.2.4 Generation of a combination
key
14.2.2.5 Generating the encryption
key
14.2.2.6 Point-to-multipoint
configuration
14.2.2.7 Modifying the link keys
14.2.2.8 Generating a master key
14.3 Encryption
14.3.1 Encryption key size
negotiation
14.3.2 Encryption modes
14.3.3 Encryption concept
14.3.4 Encryption algorithm
14.3.4.1 The operation of the cipher
14.3.5 LFSR initialisation
14.3.6 Key stream sequence
14.4 Authentication
14.4.1 Repeated attempts
14.5 The Authentication And Key
Generating Functions
14.5.1 The authentication function
E1
14.5.2 The functions Ar and A’r
14.5.2.1 The round computations
14.5.2.2 The substitution boxes “e”
and “l”
14.5.2.3 Key scheduling
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LMP
1 General
2 Format of LMP
3 The Procedure Rules and PDUs
3.1 General Response Messages
3.2 Authentication
3.3 Pairing
3.4 Change Link Key
3.5 Change The Current Link Key
3.6 Encryption
3.6.1 Encryption mode
3.6.2 Encryption key size
3.6.3 Start encryption
3.6.4 Stop encryption
3.6.5 Change encryption mode, key or
random num
3.7 Clock Offset Request
3.8 Slot Offset Information
3.9 Timing Accuracy Information
Request
3.10 Lmp Version
3.11 Supported Features
3.12 Switch Of Master Slave Role
3.13 Name Request
3.14 Detach
3.15 Hold Mode

LMPAssignments 1 of 2
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3.16 Sniff Mode
3.17 Park Mode
3.18 Power Control
3.19 Channel Quality Driven Change
Between DM and DH
3.20 Quality Of Service (QoS)
3.21 SCO Links
3.22 Control of Multi-Slot Packets
3.23 Paging Scheme
3.24 Link supervision
4 Connection Establishment
5 Summary of PDUs
5.1 Description of Parameters
5.1.1 Coding of features
5.1.2 List of error reasons
5.2 Default Values
6 Test Modes
6.1 Activation and Deactivation of
Test Mode
6.2 Control of Test Mode
6.3 Summary of Test Mode PDUs
7 Error Handling
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L2CAP
1 Introduction
1.1 L2CAP Functional Requirements
1.2 Assumptions
1.3 Scope
2 General Operation
2.1 Channel Identifiers
2.2 Operation Between Devices
2.3 Operation Between Layers
2.4 Segmentation and Reassembly
2.4.1 Segmentation Procedures
2.4.2 Reassembly Procedures

Overview
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L2CAP
3 State Machine
3.1 Events
3.1.1 Lower-Layer Protocol (LP) to
L2CAP events
3.1.2 L2CAP to L2CAP Signalling
events
3.1.3 L2CAP to L2CAP Data events
3.1.4 Upper-Layer to L2CAP events
3.1.5 Timer events
3.2 Actions
3.2.1 L2CAP to Lower Layer actions
3.2.2 L2CAP to L2CAP Signalling
actions
3.2.3 L2CAP to L2CAP Data actions
3.2.4 L2CAP to Upper Layer actions
3.3 Channel Operational States
3.4 Mapping Events to Actions

L2CAP Assignments 2 of 6



September, 1999  IEEE P802.15-99/059r4

Submission Page 24 Tom Siep, Texas Instruments
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L2CAP
4 Data Packet Format
4.1 Connection-oriented Channel
4.2 Connectionless Data Channel

L2CAP
5 Signalling
5.1 Command Reject
5.2 Connection Request
5.3 Connection Response
5.4 Configuration Request
5.5 Configure Response
5.6 Disconnection Request
5.7 Disconnection Response
5.8 Echo Request
5.9 Echo Response
5.10 Information Request
5.11 Information Response
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L2CAP
6 Configuration Parameter Options
6.1 Maximum Transmission Unit
(MTU)
6.2 Flush Timeout Option
6.3 Quality of Service (QoS) Option
6.4 Configuration Process
6.4.1 Request Path
6.4.2 Response Path
6.4.3 Configuration State Machine
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L2CAP
7 Service Primitives
7.1 Event Indication
7.1.1 .L2CA_ConnectInd Callback
7.1.2 L2CA_ConfigInd Callback
7.1.3 L2CA_DisconnectInd Callback
7.1.4 L2CA_QoSViolationInd
Callback
7.2 Connect
7.3 Connect Response
7.4 Configure
7.5 Configuration Response
7.6 Disconnect
7.7 Write
7.8 Read
7.9 Group Create
7.10 Group Close
7.11 Group Add Member
7.12 Group Remove Member
7.13 Get Group Membership
7.14 Ping
7.15 GetInfo
7.16 Disable Connectionless Traffic
7.17 Enable Connectionless Traffic
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L2CAP
8 Summary
9 References
10 List of Figures
11 List of Tables
Terms and Abbreviations
Appendix A: Configuration MSCs
Appendix B: Implementation
Guidelines

Higher Layers

MAC_
SAP

PHY_
SAP

MLME_
PLME_

SAP

P
L

M
E

_S
A

P
M

L
M

E
_S

A
P

S
ta

tio
n

 M
a

n
a

g
e

m
e

n
t

MAC MLME

PHY PLME

Annex

L2CAP Assignments 6of 6


