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Abstract: This amendment provides corrections and optimizations to IEEE Std 802.15.3-2003. The
management service access points (SAPs) have been completely updated to create a consistent,
logical interface. As a consequence, most of the message sequence charts (MSCs) in the medium
access control (MAC) functional specification have been updated as well. Channel time usage is
more efficient with the addition of multiple contention periods, releasing channel time, implied
acknowledgment, and mullticast groups.

Keywords: channel time reuse, handover, implied acknowledgment, multicast, wireless personal
area network, WPAN
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned
to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except
in those cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854

USA

NOTE—Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 802.15.3b-2005, IEEE Standard for Information Technology—Telecommu-
nications and Information Exchange Between Systems—Local and Metropolitan Area Networks—Specific
Requirements—Part 15.3: Wireless Medium Access Control (MAC) and Physical Layer (PHY) Specifications for
High Rate Wireless Personal Area Networks (WPANs)—Amendment 1: MAC Sublayer.

IEEE Std 802.15.3b-2005 is an amendment to IEEE Std 802.15.3-2003 that fixes mistakes, clarifies the
intent of the original standard, and adds enhancements that improve the efficiency of the base standard. The
continuing goal of this standard is to enable low-cost, low-power, high-speed wireless multimedia applica-
tions for portable and stationary consumer electronic devices. In addition to the minor corrections, some of
the key changes/additions in this amendment are as follows:

— A new definition of the medium access control (MAC) layer management entity (MLME) service
access point (SAP) so that it now provides a consistent interface.

— A new acknowledgment (ACK) policy, implied-ACK, which allows polling and a more efficient use
of channel time.

— An additional data frame, the logical link control/subnetwork access protocol (LLC/SNAP), which
allows multiple protocols to share a single data connection.

— A method for relinquishing time in a channel time allocation (CTA) to allow another device (DEV)
time to transmit data.

— The allowing of a DEV to return information about a signal quality of a received packet in an ACK
frame.

— The ability to assign device identifiers (DEVIDs) to group addresses to allow multicast connections.

— Faster recovery of network operations when the piconet coordinator (PNC) abruptly disconnects
with the conditional handover and the next PNC processes.

— A protocol by which a DEV can request that the PNC place an application-specific information
element (ASIE) in the beacon.

— The allowing of multiple contention periods during a superframe.

Interest in working on an amendment to fix and enhance IEEE Std 802.15.3 began in the September 2003
meeting in Singapore. A study group was formed at the November 2003 meeting in Albuquerque, which
completed a project authorization request that was approved in March 2004. Work progressed quickly, and
the first task group letter ballot was successfully completed in March 2005. After one recirculation, the draft
began sponsor ballot in August 2005. The ballot was successful, and after a recirculation ballot to validate
some minor changes, IEEE Std 802.15.3b was approved by the IEEE Standards Board on 6 December 2005,
just over two years after the study group started.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.
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Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.

Conformance test methodology

An additional standards series, identified by the number 1802™, has been established to identify the con-
formance test methodology documents for the IEEE 802® family of standards. Thus the conformance test
documents for IEEE 802.3™ are numbered 1802.3™, the conformance test documents for IEEE 802.5™
will be 1802.5™, and so on. Similarly, ISO will use 18802 to number conformance test standards for 8802
standards.
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IEEE Standard for
Information technology—

Telecommunications and information
exchange between systems—

Local and metropolitan area networks—
Specific requirements

Part 15.3: Wireless Medium Access Control
(MAC) and Physical Layer (PHY)
Specifications for High Rate Wireless
Personal Area Networks (WPANSs):

Amendment 1: MAC Sublayer

[This amendment is based on IEEE Std 802.15.3™-2003.]

NOTE—The editing instructions contained in this amendment define how to merge the material contained herein into
the existing base standard to form the comprehensive standard.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by using strikethreugh (to remove old material) or underscore (to add new mate-
rial). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions may
require renumbering. If so, renumbering instructions are given in the editing instructions. Replace is used to make
changes in figures or equations by removing existing figure or equation and replacing it with a new one. Editorial notes
will not be carried over into future editions because the changes will be incorporated into the base standard.

3. Definitions

Delete the following definition:

Change the definition for 3.24 as shown:

3.24 parent piconet: A piconet which creates channel time allocations alleeates—guaranteed-time-slots for
another piconet (child or neighbor types) operating in the same channel.
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Insert the following definitions in alphabetical order:

3.43 implicit handover: A procedure by which a device (DEV) becomes the piconet coordinator (PNC)
when the DEV determines that the old PNC either is no longer active or is out of range and without the old
PNC explicitly indicating that the handover will take place.

3.44 preliminary handover: The process of transferring all of the necessary handover information from the
piconet coordinator (PNC) to another device (DEV) while not handing over control of the piconet.

4. Acronyms and abbreviations
Insert the following acronyms:

CP contention period

Imp-ACK implied acknowledgment

NAK negative acknowledgment
PAL protocol adaptation layer
SNAP subnetwork access protocol
STP stream timeout period

Delete the following acronym:

DEV-host device-host

6. Layer management

6.1 Overview of management model
Change the first and second paragraphs in 6.1 as shown:

Both MAC and PHY layers conceptually include management entities, called the MAC sublayer manage-
ment entity and PHY layer management entity (MLME and PLME, respectively). These entities provide the
layer management service interfaces for the layer management functions. Figure 3 depicts the relationship
among the management entities. The protocol adaptation layer (PAL) includes both the FCSL and DME.

The reference model depicts the interactions of a single PAL in a single piconet; support for multiple pico-
nets and/or PALs is implementation-dependent.
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Replace Figure 3 with the figure below:

A
Frame convergence sublayer
P (FCSL)
A and
L Device management entity (DME)
y MAGC SAP
A
M 802.15.3
A Media access control - MLME
c sublayer (MAC)
1
PHY SAP
A
Fy PHY layer - PLME
Y

Figure 3—The reference model used in this standard

Change the fourth paragraph in 6.1 as shown and reletter the list:

The various SAPs within this model are the following:

a) FECESEPAL SAP (not shown)

b) MAC SAP
¢) PHYSAP

d) MLME SAP
e) PLMESAP

H MEMEPEMESAP

In 6.1, delete the fifth paragraph, which states “The latter two SAPs support ....” Insert the following
paragraph in its place:

The PHY SAP and PLME SAP are not defined in this standard as they are rarely, if ever, exposed in a typi-

cal implementation. The PHY management objects and attributes are accessed through the MLME SAP with
the generic management primitives defined in 6.2.

In 6.1, delete the eighth paragraph, which states “The split in functionality ....”

6.2 Generic management primitives
Insert the following sentence at the end of the second paragraph in 6.2:

An attempt to “GET” a PIB attribute identified as “write only” attribute is not a valid operation. An attempt
to “SET” a PIB attribute identified as a “read only” attribute is not a valid operation.
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Change the third paragraph in 6.2 as shown:

The GET and SET primitives are represented as requests with associated confirm primitives. Fhese-primi-
e are-pre ad s N\ v ME denend Mg 1Non hatha I D e Nanag 1

agement objects in either the MAC PIB or PHY PIB. The primitives are summarized in Table 1. laTable+

Change Table 1 as shown:

Table 1—Summary of generic management primitives

Name Request Confirm
XXMLME-GET 6.2.1 6.2.2
XXMLME-SET 6.2.3 6.2.4

Change Table 2 as shown:

Table 2—MLME and-RLME generic management primitive parameters

Name Type Valid range Description
PIBattribute Octet string Any PIB attribute as defined in 6.5 or 11.7 | The name of the PIB attribute
PIBvalue Variable As defined in 6.5 or 11.7 The PIB value
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the

INVALIDPIB-ATTRIBUTE NAME; MLME et PEME request.

ReasonCode Enumeration INVALID PIB ATTRIBUTE NAME Indicates the reason for a
INVALID_PIB_ATTRIBUTE VALUE, ResultCode of FAILURE
READ _ONLY_ PIB_ATTRIBUTE,
WRITE ONLY PIB ATTRIBUTE

Change the title of 6.2.1 as shown:

6.2.1 MLME-GET.request and-PLME-GET-request

Change the primitive semantics in 6.2.1 as shown:

XXMLME-GET.request (
PIBattribute

)

Delete 6.2.1.1 and 6.2.1.2.
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Change the title of 6.2.2 as shown:
6.2.2 MLME-GET.confirm and-RPLME-GET-confirm

Change the primitive semantics in 6.2.2 as shown:

XXMLME-GET.confirm (
ResultCede;
PIBattribute,
PIBvalue,
ResultCode
ReasonCode

)

Delete 6.2.2.1 and 6.2.2.2.

Change the title of 6.2.3 as shown:

6.2.3 MLME-SET.request and-RPEME-SET-request

Change the primitive semantics in 6.2.3 as shown:

XXMLME-SET.request (
PIBattribute,
PIBvalue

)

Delete 6.2.3.1 and 6.2.3.2.
Change the title of 6.2.4 as shown:
6.2.4 MLME-SET.confirm anrd-REME-SET-confirm

Change the primitive semantics in 6.2.4 as shown:

XXMLME-SET.confirm (
ResultCede;
PIBattribute,
ResultCode
ReasonCode

)

Delete 6.2.4.1 and 6.2.4.2.

6.3 MLME SAP interface

Change the paragraph in 6.3 as shown:

The services provided by the MLME to the DME are specified in this subclause. These services are
described in an abstract way and do not imply any particular implementation-er-expesed-interface. MLME
SAP primitives are of the general form ACTION.request followed by ACTION.confirm. An ACTION.indi-
cation provides information to the DME that originated either in the local MAC or from another DEV. The
DEV DME optionally responds to the indication by issuing an ACTION.response. The DME uses the ser-
vices provided by the MLME through the MLME SAP. The MLME interface models a single piconet
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environment; support for multiple piconets is implementation-dependent. The primitives are summarized in
Table 3.

Delete Table 3 and insert the following table in its place:

Table 3—Summary of MLME primitives

Name Request Confirm Indication Response
MLME-RESET 6.3.1.1 6.3.1.2 - -
MLME-SCAN 6.3.2.1 6322 6.3.23 -
MLME-START 6.3.3.1 6.3.3.2 - -
MLME-STOP 6.3.4.1 6.3.4.2 - -
MLME-ASSOCIATE 6.3.5.1 6.3.5.2 6.3.53 -
MLME-DISASSOCIATE 6.3.6.1 6.3.6.2 6.3.6.3 -
MLME-MEMBERSHIP-UPDATE 6.3.7.1 6.3.7.2 - -
MLME-SECURITY-ERROR - - 6.3.7.3 -
MLME-SECURITY-MESSAGE 6.3.7.4 6.3.7.5 6.3.7.6 -
MLME-PNC-HANDOVER - - 6.3.8.1 6.3.8.2
MLME-NEW-PNC - - 6.3.8.3 -
MLME-DEV-INFO 6.3.9.1 6.3.9.2 6.3.9.3 -
MLME-SECURITY-INFO 6.3.10.1 6.3.10.2 6.3.10.3 6.3.10.4
MLME-APPLICATION-SPECIFIC 6.3.11.1 6.3.11.2 6.3.11.3 -
MLME-ANNOUNCE-SERVICE 6.3.12.1 6.3.12.2 - -
MLME-PICONET-SERVICES 6.3.12.3 6.3.12.4 6.3.12.5 -
MLME-CREATE-STREAM 6.3.13.1 6.3.13.2 6.3.13.3 -
MLME-MODIFY-STREAM 6.3.13.4 6.3.13.5 - -
MLME-TERMINATE-STREAM 6.3.13.6 6.3.13.7 6.3.13.8 -
MLME-BSID-CHANGE 6.3.14.1 6.3.14.2 - -
MLME-PICONET-PARM-CHANGE - - 6.3.14.3 -
MLME-PS-SET-INFORMATION 6.3.15.1 6.3.15.2 - -
MLME-SPS-CONFIGURE 6.3.153 6.3.15.4 - -
MLME-PM-MODE-CHANGE 6.3.15.5 6.3.15.6 6.3.15.7 -
MLME-MONITOR-PM-MODE 6.3.15.8 6.3.15.9 6.3.15.10 -
MLME-MULTICAST-CONFIGURATION 6.3.16.1 6.3.16.2 - -
MLME-MULTICAST-RX-SETUP 6.3.16.3 6.3.16.4 - -
MLME-BEACON-EVENT 6.3.17.1 6.3.17.2 6.3.17.3 -
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The MLME interface defined in IEEE Std 802.15.3-2003 did not provide a consistent interface. For
example, one set of primitives expected information, such as the list of associated DEV’s, to reside in the
DME whereas other primitives expected these data to reside only in the MLME. When the task group
developed a consistent model for the information and interface, it became clear that the edits were too
extensive to be represented as delete and add without causing unnecessary confusion for the reader.
Instead, to make it easier to read, the old interface has been deleted, and it is being replaced with the one
that follows.

Delete 6.3.1 through 6.3.22.7.2 (including Table 4 through Table 30).

After 6.3, insert the following subclauses as 6.3.1 through 6.3.17.3 (including the new tables, Table 3a
through Table 3w):

6.3.1 Resetting the MAC/MLME

These primitives support the process of resetting the MAC/MLME, which also resets the PHY/PLME. The
parameters used for these primitives are defined in Table 3a.

Table 3a—MLME-RESET primitive parameters

Name Type Valid range Description
SetDefaultPIB | Boolean TRUE, If TRUE, all PIB attributes are set to their default values.
FALSE The default values are implementation-dependent. If

FALSE, the MAC is reset, but all PIB attributes retain the
values that were in place prior to the generation of the
MLME-RESET.request primitive.

ResultCode Enumeration | READY, IfREADY, the MLME has successfully completed initial-
ERROR ization and is ready to receive requests. If ERROR, the
MLME was unable to successfully complete initialization
and is unable to receive requests.

6.3.1.1 MLME-RESET.request

This primitive requests that the MAC entity be reset to its initial conditions. The semantics of this primitive
are:

MLME-RESET.request (
SetDefaultPIB

)

The primitive parameter is defined in Table 3a.

The MLME restores the MAC and its internal variables (other than PIB attributes) to their initial state and
values. The SetDefaultPIB parameter governs whether PIB attributes are reinitialized or left unchanged.
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6.3.1.2 MLME-RESET.confirm

This primitive is generated by the MLME when it completes its initialization process. The semantics of this
primitive are:

MLME-RESET.confirm (
ResultCode

)

The primitive parameter is defined in Table 3a.

6.3.2 Scanning for piconets

These primitives support the process of determining the presence or absence of piconets, as described in
8.2.1. The parameters used for these primitives are defined in Table 3b.

Table 3b—MLME-SCAN primitive parameters

Name Type Valid range Description
ScanForBSID Boolean TRUE, FALSE Indicates if the scan process should
search for a specific BSID, as described
in8.2.1.
BSIDLength Integer As defined in 7.4.2 The number of octets in the BSID.
BSID Octet string As defined in 7.4.2 The text string of a specific piconet for

which to scan. This parameter is not
used if ScanForBSID is FALSE.

ScanForPNID Boolean TRUE, FALSE Indicates if the scan process should
search for a specific PNID, as described
in 8.2.1.

PNID Integer 0-65535 The ID of a specific piconet for which to
scan. This parameter is not used if Scan-
ForPNID is FALSE.

ScanForPNCAddress Boolean TRUE, FALSE Indicates if the scan process should
search for a PNC with a specific MAC
address, as described in 8.2.1.

PNCAddress MAC Any valid individual MAC The MAC address of a specific PNC for
address address, as described in 7.1 which to scan. This parameter is not
used if ScanForPNCAddress is FALSE.

NumberOfPiconets Integer 0-255 The number of piconets found during
the scanning process.
PiconetDescriptionSet | Set of pico- A set containing zero or The PiconetDescriptionSet is returned
net descrip- more instances of a to indicate the results of the scan
tions, as PiconetDescription request.
defined in
Table 3c.
NumberOfChannels Integer 0 to the maximum number of | Indicates the number of channels

PHY-dependent channels, as | scanned.
defined in 11.2.3
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Table 3b—MLME-SCAN primitive parameters (continued)

Name Type Valid range Description
ChannelRatingList Ordered list | 0 to the maximum number of | Specifies a list of the channels scanned
of integers. PHY-dependent channels, as ordered from the best to the worst in
defined in 11.2.3 terms of interference.

Timeout Integer 0-65535 The time in milliseconds allowed for the
primitive to complete.

ResultCode Enumeration | SUCCESS, FAILURE Indicates the result of the MLME
request.

ReasonCode Enumeration | OTHER Indicates the reason for a ResultCode of
FAILURE.

In Table 3b, a PiconetDescriptionSet is a set of PiconetDescriptions. Each PiconetDescription consists of the

elements shown in Table 3c.

Table 3c—Elements of PiconetDescription

Name Type Valid range Description
BSIDLength Integer As defined in 7.4.2 The number of octets in the BSID.
BSID Octet string As defined in 7.4.2 The text string identifier of a dis-

covered piconet.
PNID Integer 0-65535 The PNID of a discovered piconet.
PNCAddress MAC address Any valid individual | The MAC address of the PNC of
MAC address the piconet that was found.
Channellndex Integer 0 to the maximum A PHY-dependent channel number
number of PHY- on which the piconet was found.
dependent channels,
as defined in 11.2.3
SECmode Enumeration MODE 0, MODE 1 | The security mode of the piconet
that was found, as described in
7.3.1.
SignalQuality Integer 0-15 Indicates the quality of the received
frame or beacon for this piconet.
The value is implementation-
dependent with 0 indicating the
lowest quality and 15 the highest
quality.
NumApplicationSpecificData | Integer 0-255 Indicates the number of Applica-
tionSpecificDataSets advertised in
the beacon of a discovered piconet.
ApplicationSpecificDataSet Set of application A setcontainingzero | The ApplicationSpecificDataSet is
specific data, as or more instances of | returned to indicate the Applica-
defined in ApplicationSpecific- | tionSpecificData offered by the dis-
Table 3d. Data covered piconet.

Copyright © 2006 IEEE. All rights reserved.
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In Table 3b, the ChannelRatingList is a set of N integer values, where N equals the number of channel num-
bers provided by the PHY. The elements of the set are channel numbers and they are ordered from best (least
interference) at the lowest set index to worst (most interference) at the highest set index.

In Table 3¢, an ApplicationSpecificDataSet is a set of ApplicationSpecificData. Each ApplicationSpecific-

Data consists of the elements shown in Table 3d. The ApplicationSpecificDataSets are only the current val-
ues advertised in the beacon and potentially are different in subsequent beacons.

Table 3d—Elements of ApplicationSpecificData

Name Type Valid range Description
OouI Octet string Any valid OUI, as | The unique identifier for
defined in 7.4.7 the data, as described in
7.4.7.
ApplicationDatalength | Integer As defined in 7.4.7 The length of the Applica-
tionData in Octets.
ApplicationData Octet string Any valid octet string of Application-dependent data,
length up to Application- as described in 7.4.7.
Datalength

Any security features of an existing piconet are ignored during the scan process.

It is not possible to obtain piconet services information, as described in 8.3.2, during the scan process.
6.3.2.1 MLME-SCAN.request

This primitive is used to initiate the passive scan procedure to search for either a specific piconet or any
piconet. The semantics of this primitive are:

MLME-SCAN.request (
ScanForBSID,
BSIDLength,
BSID,
ScanForPNID,
PNID,
ScanForPNCAddress,
PNCAddress,
Timeout

)

The primitive parameters are defined in Table 3b.
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6.3.2.2 MLME-SCAN.confirm

This primitive is used to report the result of the request to initiate the passive scan procedure to search for
either a specific piconet or any piconet. The semantics of this primitive are:

MLME-SCAN.confirm (
NumberOfPiconets,
PiconetDescriptionSet,
NumberOfChannels,
ChannelRatingList,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3b. All of the piconets found during the scan will be reported
in separate elements of the PiconetDescriptionSet, even if more than one piconet is found on a given
channel.

6.3.2.3 MLME-SCAN.indication

This primitive is used to report the result of a passive scan that was initiated by the MAC. The semantics of
this primitive are:

MLME-SCAN.indication (
NumberOfPiconets,
PiconetDescriptionSet,
NumberOfChannels,
ChannelRatingList

)

The primitive parameters are defined in Table 3b.
6.3.3 Starting a piconet

These primitives support the process of creating a new piconet with the DEV acting as PNC, as described in
8.2.2. The parameters used for these primitives are defined in Table 3e.

Table 3e—MLME-START primitive parameters

Name Type Valid range Description

BSIDLength Integer As defined in 7.4.2 The number of octets in the BSID.
BSID Octet string As defined in 7.4.2. The BSID of the new piconet.
SECMode Enumeration | MODE_0, MODE 1 The security mode of the piconet, as

described in 7.3.1.
DEVID Integer Any valid DEVID, as defined in The assigned DEVID for the DEV

7.2.3 that is acting as the PNC, as

described in 8.2.2.
MinDepSuperframe Integer 1-100 The minimum percent of the super-
Percent frame requested as a CTA for the

dependent piconet, as described in

8.2.5and 8.2.6.
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Table 3e—MLME-START primitive parameters (continued)

Name Type Valid range Description
DesiredDep Integer 1-100 The desired percent of the super-
SuperframePercent frame requested as a CTA for the

dependent piconet, as described in

8.2.5 and 8.2.6.
AllocatedSuperframe | Integer 0-100 The percent of the superframe allo-
Percent cated to the new dependent piconet.

If the channel time request was
rejected, the value shall be set to
zero. This parameter is ignored if the
DEV is starting an independent

piconet.

ResultCode Enumeration | SUCCESS, FAILURE Indicates the result of the MLME
request.

ReasonCode Enumeration | NOT_PNC_CAPABLE, Indicates the reason for a Result-

NO_CHANNELS_AVAILABLE, | Code of FAILURE.
ALREADY PNC, OTHER

6.3.3.1 MLME-START.request

This primitive is used to start a piconet. If the DEV is not a member of the piconet, this primitive causes the
DEYV to start an independent piconet. If the DEV is a member of the piconet, this primitive causes the DEV
to start a child piconet. If the DEV is associated as a neighbor member of a piconet, this primitive causes the
DEYV to start a neighbor piconet. The semantics of this primitive are:

MLME-START.request (
BSIDLength,
BSID,
SECMode,
MinDepSuperframePercent,
DesiredDepSuperframePercent,

)

The primitive parameters are defined in Table 3e.
6.3.3.2 MLME-START.confirm

This primitive reports the results of a piconet creation procedure. The semantics of this primitive are:

MLME-START.confirm (
DEVID,
AllocatedSuperframePercent
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3e.
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6.3.4 Stopping a piconet

These primitives support the process of stopping operations as a PNC. The process may result in the shut-
down of piconet operations, as described in 8.2.7, or the handover of PNC operations to another DEV in the
piconet, as described in 8.2.3 and 8.2.4. The parameters used for these primitives are defined in Table 3f.

Table 3f—MLME-STOP primitive parameters

Name Type Valid range Description

RequestType Enumeration SHUTDOWN, If SHUTDOWN, the current pico-

HANDOVER net operations will be stopped. If
HANDOVER, an attempt to
handover PNC operations will be
made.

AllowedHandoverTime Duration 0-65535 If RequestType is HANDOVER,
the time in milliseconds in which a
handover attempt must be
completed.

NumHandoverTargetDEV | Integer 0—-mMaxNumValid- The number of DEVs in the

DEVs HandoverTargetList

HandoverTargetList List of DEVIDs | 0tomaximumnumberof | If RequestType is HANDOVER,

DEVIDs, as defined in specifies a list of Target DEVIDs

7.2.3 for a handover attempt.

ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME
request.

ReasonCode Enumeration NOT_A_PNC, Indicates the reason for a

HANDOVER_FAILED, | ResultCode

OTHER

In Table 3f, the HandoverTargetList is a set of N DEVIDs, where N equals the number of target DEVIDs for
a handover provided by the DME. The elements of the set are DEVIDs and they are ordered from preferred
target at the lowest set index to the least preferred target at the highest set index. If the HandoverTargetList
contains only the BestID, as defined in 7.2.3, the DME is not indicating any preference for the handover
target.

6.3.4.1 MLME-STOP.request

This primitive initiates the piconet shutdown procedure or the piconet handover procedure. The semantics of
this primitive are:

MLME-STOP.request (
RequestType,
AllowedHandoverTime,
NumHandoverTargetDEV,
HandoverTargetList

)

The primitive parameters are defined in Table 3f.
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6.3.4.2 MLME-STOP.confirm

This primitive reports the results of the request to stop operations as a PNC. The semantics of this primitive

are:

MLME-STOP.confirm

(
ResultCode,

ReasonCode

)

The primitive parameters are defined in Table 3f.

6.3.5 Associating with a piconet

The following primitives support the process of a DEV associating with a PNC, as defined in 8.3.1. The

parameters used for these primitives are defined in Table 3g.

Table 3g—MLME-ASSOCIATE primitive parameters

Name Type Valid range Description
BSIDLength Integer As defined in 7.4.2 The number of octets in the BSID.
BSID Octet string As defined in 7.4.2 The BSID of the target PNC for the

association.
PNID Integer 0-65535 The PNID of the target PNC for the
association, as defined in 7.2.2.
PNCAddress MAC address | Any valid individual MAC The MAC address of the target
address PNC for the association.
Channellndex Integer 0-255 A PHY-dependent channel number
to search for the target PNC for the
association.
PiconetServicesInquiry Boolean TRUE, FALSE Requests that the PNC send the ser-
vices information about the piconet,
as described in 8.3.2.
DEVID Integer Any valid DEVID, as The DEVID assigned to a DEV as
defined in 7.2.3 the result of an association or the
DEVID of a DEV that has joined
the piconet.
DEVAddress MAC address | Any valid individual MAC The MAC address of a DEV that
address has joined the piconet.
NeighborPiconetRequest | Boolean TRUE, FALSE Indicates that the DEV will join as a
neighbor PNC rather than as a
member of the piconet.
VendorSpecificlE Octet string Any valid Vendor Specific The Vendor Specific IE, if present,
IE, as defined in 7.4.17 in the Association Response com-
mand, as described in 7.5.1.2.
Timeout Integer 0-65535 The time in milliseconds allowed
for the primitive to complete.
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Table 3g—MLME-ASSOCIATE primitive parameters (continued)

Name Type Valid range Description
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME
request.

ReasonCode Enumeration REQUEST TIMEOUT, Indicates the reason for a
PNC_NOT_FOUND, ResultCode of FAILURE.
PNC_DENIED,
PNC_BUSY,
ALREADY_ASSOCIATED,
NEIGHBOR_REFUSED,
OTHER

6.3.5.1 MLME-ASSOCIATE.request

This primitive initiates the association procedure. The semantics of this primitive are:

MLME-ASSOCIATE.request (
BSIDLength,
BSID,
PNID,
PNCAddress,
Channellndex,
NeighborPiconetRequest,
PiconetServicesInquiry,
Timeout

)

The primitive parameters are defined in Table 3g.
6.3.5.2 MLME-ASSOCIATE.confirm

This primitive reports the result of the association procedure. The semantics of this primitive are:

MLME-ASSOCIATE.confirm (
DEVID,
VendorSpecificlE,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3g.
6.3.5.3 MLME-ASSOCIATE.indication

This primitive is used to indicate that a new DEV has associated with the same piconet as this DEV. The
semantics of this primitive are:

MLME-ASSOCIATE.indication (
DEVID,
DEVAddress

)

The primitive parameters are defined in Table 3g.

Documents

Copyright © 2006 IEEE. All rights reserved. Docurhent Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 01:20:25 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.15.3b-2005


http://www.avadocuments.com/doc/ieee-802-15-3b-2005
http://www.avadocuments.com/doc/ieee-802-15-3b-2005

IEEE
Std 802.15.3b-2005 LOCAL AND METROPOLITAN AREA NETWORKS—PART 15.3: WIRELESS MAC AND PHY

6.3.6 Disassociation from a piconet

The following primitives are used when a DEV disassociates from a PNC and when the PNC disassociates a
DEV from the piconet, as described in 8.3.4. The parameters used for these primitives are defined in

Table 3h.
Table 3h—MLME-DISASSOCIATE primitive parameters
Name Type Valid range Description
DEVID Integer Any valid DEVID, as defined in 7.2.3 | The DEVID of the disassociated DEV.
DEVAddress | MAC address | Any valid individual MAC address The MAC address of the disassociated
DEV
Timeout Integer 0-65535 The time in milliseconds allowed for
the primitive to complete.
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME
request.
ReasonCode | Enumeration REQUEST_TIMEOUT, Indicates the reason for the disassocia-
NOT_ASSOCIATED, tion of a DEV from a piconet.
CURRENTLY_PNC,
DEV_ATP_EXPIRED,
PNC_ATP_EXPIRED,
DEV_DISASSOCIATED,
OTHER_PNC_ACTION,
UNKNOWN

6.3.6.1 MLME-DISASSOCIATE.request

This primitive initiates the procedure for a DEV to disassociate from a piconet. The semantics of this primi-
tive are:

MLME-DISASSOCIATE.request (
Timeout

)

The primitive parameter is defined in Table 3h.
6.3.6.2 MLME-DISASSOCIATE.confirm

This primitive is used to confirm the result of the disassociation procedure. The semantics of this primitive
are:

MLME-DISASSOCIATE.confirm (
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3h.
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6.3.6.3 MLME-DISASSOCIATE.indication

This primitive is used to indicate that either this DEV or another DEV has been disassociated from the pico-
net. The semantics of this primitive are:

MLME-DISASSOCIATE.indication (
DEVID,
DEVAddress,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3h.
6.3.7 Security management

These primitives are used to initialize, update or delete the security information as a result of a membership
or key change process, as described in 9.3.4, or as the result of a security event, as described in 9.3.5 and
9.3.6. Primitives are also provided to transfer security messages. These primitives are suitable for use in an
authentication process.

The parameters used for the MLME-MEMBERSHIP-UPDATE and MLME-SECURITY-ERROR primi-
tives are defined in Table 3i.

Table 3i—MLME-MEMBERSHIP-UPDATE and
MLME-SECURITY-ERROR primitive parameters

Name Type Valid range Description

SECID 2 octets As defined in 7.2.7.2 The identifier for the key.

OrigID Integer Any valid DEVID, as defined in | Either the PNCID, if this key is for the
7.2.3, except for the BestID, the | DEV’s PNC personality, or the DEV’s
McstID or the UnassocID DEVID.

TrgtID Integer Any valid DEVID, as defined in | The DEVID of the target DEV for this
7.2.3, except for the BestID, the | relationship.
McstID or the UnassocID

MembershipStatus | Enumeration | MEMBER, Indicates the membership status for the
NON-MEMBER provided SECID. If NON-MEMBER,

KeyInfoLength is 0.
KeyOriginator Boolean TRUE, FALSE Indicates if the DEV is the key origina-
tor for this relationship. This is always
true when the OrigID is the PNCID.
KeylInfoLength Integer Oorl6 Length of KeylInfo.
Keylnfo Octet string Any valid symmetric key for the | The key used for protecting frames
symmetric key security opera- between this DEV and the TrgtID DEV.
tions, as defined in 10.3

SrcID Integer Any valid DEVID, as defined in | The DEVID of the DEV that is the
7.2.3, except for the BestID, the | source of a security error.
MecstID or the UnassocID

Timeout Integer 0-65535 The time in milliseconds allowed for
the primitive to complete.
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Table 3i—MLME-MEMBERSHIP-UPDATE and
MLME-SECURITY-ERROR primitive parameters (continued)

Name Type Valid range Description
ResultCode Enumeration | SUCCESS, FAILURE Indicates the result of the MLME
request.
ReasonCode Enumeration | NOT_ASSOCIATED, The reason for a security error.

TARGET UNAVAILABLE,
UNAVAILABLE_KEY,
FAILED _SECURITY CHECK,
BAD_TIME_TOKEN,
INVALID SEC_VALUE,
OTHER

The parameters used for the MLME-SECURITY-MESSAGE primitive are defined in Table 3;.

Table 3j—MLME-SECURITY-MESSAGE primitive parameters

7.4.7

Name Type Valid range Description
TrgtID Integer Any valid DEVID, as defined | Specifies the DEVID of the
in7.23 target of the MLME request.
OrigID Integer Any valid DEVID, as defined | Specifies the DEVID of the
in7.2.3 originator of the MLME
request.
OUI Octet string | Any valid OUI, as defined in | A unique identifier for the

security information, as
described in 7.4.7.

SecurityInformationLength

Integer

0-252

The length of SecurityInforma-
tion in octets.

SecurityInformation Octet string Any valid octet string Security information that will
be passed from one DEV to
another peer DEV in the
piconet.
Timeout Integer 0-65535 The time in milliseconds
allowed for the primitive to
complete.
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the
MLME request.
ReasonCode Enumeration | REQUEST TIMEOUT, The reason for a security error.
NOT_ASSOCIATED,
TARGET UNAVAILABLE,
OTHER
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6.3.7.1 MLME-MEMBERSHIP-UPDATE.request

This primitive initiates the membership update procedure by either installing or removing a management
key. Data keys are generated by the key originator of the relationship and are exchanged between peer
MLMEgs, as described in 9.3.4. The semantics of this primitive are:

MLME-MEMBERSHIP-UPDATE.request (

OrigID,

TrgtiD,
MembershipStatus,
SECID,
KeyOriginator,
KeylnfoLength,
Keylnfo,

Timeout

)

The primitive parameters are defined in Table 3i.
6.3.7.2 MLME-MEMBERSHIP-UPDATE.confirm

This primitive indicates the result of a membership update request. The semantics of this primitive are:

MLME-MEMBERSHIP-UPDATE.confirm (
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3i.
6.3.7.3 MLME-SECURITY-ERROR.indication

This primitive allows the MLME of any DEV to indicate a failed security processing operation. The seman-
tics of this primitive are:

MLME-SECURITY-ERROR:.indication (
SrclD,
ReasonCode

)

The primitive parameters are defined in Table 3i.
6.3.7.4 MLME-SECURITY-MESSAGE.request

This primitive initiates the sending of a Security Message command, as described in 7.5.9.1, to the target
DEV in the piconet. The semantics of this primitive are:

MLME-SECURITY-MESSAGE.request  (
TrgtiD,
Ooul,
SecuritylnformationLength,
Securitylnformation,
Timeout

)

The primitive parameters are defined in Table 3;.
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6.3.7.5 MLME-SECURITY-MESSAGE.confirm

This primitive indicates the result of a request to send a Security Message command. The semantics of this
primitive are:

MLME-SECURITY-MESSAGE.confirm  (
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3.
6.3.7.6 MLME-SECURITY-MESSAGE.indication

This primitive reports the reception of a Security Message command, as described in 7.5.9.1, from a DEV in
the piconet. The semantics of this primitive are:

MLME-SECURITY-MESSAGE .indication (
OriglD,
oul,
SecuritylnformationLength,
Securitylnformation

)

The primitive parameters are defined in Table 3j.
6.3.8 PNC handover
These primitives are used as part of the handover process, as described in 8.2.3 and 8.2.4, where the current

PNC’s responsibilities are transferred to another DEV in the piconet. The parameters used for these primi-
tives are defined in Table 3k.

Table 3k—MLME-PNC-HANDOVER and MLME-NEW-PNC primitive parameters

Name Type Valid range Description
HandoverStatus Enumeration | STARTED, IMPLICIT, | Indicates if the PNC is beginning or
PRELIMINARY, cancelling a handover to the DEV.
CANCELLED
NewPNCDEVAddress MAC address | Any valid individual MAC | The DEV address of the DEV assuming
address responsibilities as PNC.
SECMode Enumeration MODE 0, MODE 1 The security mode of the piconet, as

defined in 7.3.1.
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6.3.8.1 MLME-PNC-HANDOVER:.indication

This primitive indicates the reception of a directed PNC Handover Request command, 7.5.3.1. The seman-
tics of this primitive are:

MLME-PNC-HANDOVER .indication (
HandoverStatus

)

The primitive parameter is defined in Table 3k.
6.3.8.2 MLME-PNC-HANDOVER.response

This primitive indicates that DME of the device targeted for PNC handover is ready to act as PNC. The
semantics of this primitive are:

MLME-PNC-HANDOVER .response 0
There are no primitive parameters.
6.3.8.3 MLME-NEW-PNC.indication

This primitive indicates that the role of the PNC has been assumed by a different DEV in the piconet. The
semantics of this primitive are:

MLME-NEW-PNC.indication (
NewPNCDEVAddress,
SECMode

)

6.3.9 Requesting DEV information from the PNC

This mechanism supports the ability for a DEV to request information from the PNC about either a specific
DEV or all of the DEVs in the piconet, as described in 8.9.1. The parameters used for these primitives are

defined in Table 31.
Table 3I—MLME-DEV-INFO primitive parameters
Name Type Valid range Description
QueriedDEVID Integer Any valid DEVID, as defined The DEVID of the DEV for which infor-
in 7.2.3, except for the McstID | mation is being requested from the PNC.
or the UnassocID If it is the BestID, the request is for infor-
mation for all of the DEVs in the piconet.
NumDEVInfo Integer I-mMaxNumValidDEVs Number of entries in the DEVInfoSet.
DEVInfoSet Asetof DEV | A set containing 1 to mMax- The DEVInfoSet is returned to indicate
Info fields,as | NumValidDEVs instances of the results of a PNC Information Request
defined in fixed length DEV Info fields command.
7.5.4.2.
Timeout Integer 0-65535 The time in milliseconds allowed for the
primitive to complete.
Documents
Copyright © 2006 IEEE. All rights reserved. Docurdbnt Shari ng Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 01:20:25 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.15.3b-2005


http://www.avadocuments.com/doc/ieee-802-15-3b-2005
http://www.avadocuments.com/doc/ieee-802-15-3b-2005

IEEE
Std 802.15.3b-2005 LOCAL AND METROPOLITAN AREA NETWORKS—PART 15.3: WIRELESS MAC AND PHY

Table 3I—MLME-DEV-INFO primitive parameters (continued)

Name Type Valid range Description
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME request.
ReasonCode Enumeration REQUEST _TIMEOUT, Indicates the reason for a ResultCode of
NOT_ASSOCIATED, FAILURE.
TARGET NOT_
ASSOCIATED,
OTHER

6.3.9.1 MLME-DEV-INFO.request

This primitive initiates a request to the PNC for information regarding either a single DEV or all of the
DEVs in the piconet. The semantics of this primitive are:

MLME-DEV-INFO.request (
QueriedDEVID,
Timeout

)

The primitive parameters are defined in Table 31.
6.3.9.2 MLME-DEV-INFO.confirm

This primitive provides the result of the request to the PNC for information regarding either a single DEV or
all of the DEVs in the piconet. The semantics of this primitive are:

MLME-DEV-INFO.confirm (
NumDEVInfo,
DEVInfoSet,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 31.
6.3.9.3 MLME-DEV-INFO.indication

This primitive indicates the reception of DEV information that was not requested using the MLME-DEV-
INFO.request primitive. The semantics of this primitive are:

MLME-DEV-INFO.indication (
NumDEVInfo,
DEVInfoSet

)

The primitive parameters are defined in Table 31.
6.3.10 Security information retrieval

These primitives are used to request security information about other DEVs in the piconet, as described in
9.4.1. The parameters used for the MLME-SECURITY-INFO primitives are defined in Table 3m.
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Table 3m—MLME-SECURITY-INFO primitive parameters

Name Type Valid range Description

QueriedDEVID Integer Any valid DEVID, as defined | The DEVID of the DEV for which

in 7.2.3, except for the Mcs- information is being requested. If it
tID or the UnassocID is set to the BestID, then the informa-
tion is being requested for all DEVs.

TrgtID Integer Any valid DEVID, as defined | The DEVID of the DEV for which

in723 the security information request is
intended.

OrigID Integer Any valid DEVID, as defined | Specifies the DEVID of the DEV

in7.2.3 that initiated the MLME request.

NumSecurityRecords | Integer 0-65535 Number of entries in the Security-

RecordSet.

SecurityRecordSet A set of Secu- A set containing 0 or more The SecurityRecordSet is returned to
rity Record instances of variable length indicate the results of a Security
fields, as Security Record field. The Information Request command.
defined in maximum number of
7.5.4.4. instances depends on the size

of the records, pMaxFrame-
BodySize and the length of
the secure command security
fields, as defined in 7.3.3.2

Timeout Integer 0-65535 The time in milliseconds allowed for

the primitive to complete.

ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME

request.

ReasonCode Enumeration REQUEST TIMEOUT, Indicates the reason for a ResultCode

NOT_ASSOCIATED, of FAILURE.
TARGET NOT _

ASSOCIATED,

OTHER

6.3.10.1 MLME-SECURITY-INFO.request

This primitive initiates a request to a DEV for security information regarding either a single DEV or all of
the DEVs in the piconet. The semantics of the primitive are as follows:

MLME-SECURITY-INFO.request

(

TrgtiD,
QueriedDEVID,
Timeout

)

The primitive parameters are defined in Table 3m.
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6.3.10.2 MLME-SECURITY-INFO.confirm

This primitive reports the result of the request to a DEV for security information regarding either a single
DEV or all of the DEVs in the piconet. The semantics of the primitive are as follows:

MLME-SECURITY-INFO.confirm (
TrgtiD,
NumSecurityRecords,
SecurityRecordSet,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3m.
6.3.10.3 MLME-SECURITY-INFO.indication

This primitive indicates the reception of a request by a DEV for security information it manages regarding
either a specific DEV or all of the DEVs in the piconet. The semantics of the primitive are as follows:

MLME-SECURITY-INFO.indication (
OriglD,
QueriedDEVID
)

The primitive parameters are defined in Table 3m.
6.3.10.4 MLME-SECURITY-INFO.response

This primitive is used by a DEV to respond to an MLME-SECURITY-INFO.indication. The semantics of
the primitive are as follows:

MLME-SECURITY-INFO.response (
OrigID,
NumSecurityRecords,
SecurityRecordSet

)

The primitive parameters are defined in Table 3m.
6.3.11 Application specific data management

These primitives are used to request that the PNC add, modify or remove application specific data in the
beacon and to report the reception of application specific data in a beacon, as described in 8.14. The param-
eters used for these primitives are defined in Table 3n. If the RequestType is “ADD,” then the MAC ignores
the ASIEIndex.
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Table 3n—MLME-APPLICATION-SPECIFIC primitive parameters

Name

Type

Valid range

Description

RequestType

Enumeration

ADD, MODIFY,
REMOVE

If ADD, a request that a new ASIE
be placed in the beacon. If MOD-
IFY, a request to change the con-
tents of an existing ASIE. If
REMOVE, a request that a previ-
ously added ASIE be removed
from the beacon.

ASIEIndex

Octet

0-255

An ID assigned by the PNC to each
ASIE successfully added to the
beacon. If RequestType is MOD-
IFY or REMOVE, it specifies the
ASIE to modify or remove.

RequestID

Octet

0-255

A unique number assigned by the
requesting DEV to identify the
request.

oul

Octet string

Any valid OUI, as
defined in 7.4.7

If RequestType is ADD or MOD-
IFY, the OUI for the Application-
Data.

ApplicationDataLength

Integer

As defined in 7.4.7

If RequestType is ADD or MOD-
IFY, the length of the Application-
Data to add to the beacon in octets.

ApplicationData

Octet string

Any valid octet string of
length up to Application-
Datalength

If the RequestType is ADD or
MODIFY, the application specific
data to add to the beacon, as
described in 8.14.

tion specific
data, as defined

more instances of an
ApplicationSpecificData

NumApplicationSpecificData | Integer 0-255 Indicates the number of Applica-
tionSpecificData in the piconet
beacon.

ApplicationSpecificDataSet Set of applica- A set containing zero or The ApplicationSpecificDataSet is

returned to indicate the Applica-
tionSpecificData in the piconet

NOT ASSOCIATED,
UNKNOWN _ID,
PNC_DENIED,
OTHER

in Table 3d. beacon.
Timeout Integer 0-65535 The time in milliseconds allowed
for the primitive to complete.
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME
request.
ReasonCode Enumeration REQUEST _TIMEOUT, Indicates the reason for a Result-

Code of FAILURE.
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6.3.11.1 MLME-APPLICATION-SPECIFIC.request

This primitive is used to request to add, modify or remove application specific data in the piconet beacon.
The semantics of this primitive are:

MLME-APPLICATION-SPECIFIC.request (
RequestType,
RequestlD,
ASIEIndex,
Ooul,
ApplicationDatalength,
ApplicationData,
Timeout

)

The primitive parameters are defined in Table 3n.
6.3.11.2 MLME-APPLICATION-SPECIFIC.confirm

This primitive is used to report the result of the request to add, modify or remove application specific data in
the beacon. The semantics of this primitive are:

MLME-APPLICATION-SPECIFIC.confirm (
ASIEIndex,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3n.
6.3.11.3 MLME-APPLICATION-SPECIFIC.indication

This primitive is used to indicate that application specific data was in a successfully received beacon. The
MLME passes all of the ASIEs found in every beacon to the DME. The semantics of this primitive are:

MLME-APPLICATION-SPECIFIC.indication(
NumApplicationSpecificData,
ApplicationSpecificDataSet

)

The primitive parameters are defined in Table 3n.
6.3.12 Piconet services management

These primitives are used to transfer information regarding the services offered by DEVs in a piconet, as
described in 8.3.2. The parameters used for these primitives are defined in Table 30.

In Table 30, a PiconetServicesSet is a set of PiconetServices. Each PiconetService consists of the elements
shown in Table 3p.
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Table 30—MLME-ANNOUNCE-SERVICE and MLME-PICONET-SERVICES

primitive parameters

Name Type Valid range Description
OUl Octet string Any valid OUI, as defined in The OUI for the ServiceData.
7.4.7
ServiceDataLength | Integer 0-124 The length of the ServiceData.
ServiceData Octet string Any valid octet string of length | The ServiceData, as described in
ServiceDataLength 8.3.2.
TrgtID Integer Any valid DEVID, as defined Specifies the DEVID of the DEV to
in7.2.3 request service information.
NumberOfServices | Integer 0-255 The number of PiconetServices
in the PiconetServicesSet.
PiconetServicesSet | Set of piconet ser- | A set containing zero or more The PiconetServicesSet is returned to
vices, as defined instances of a PiconetService indicate the PiconetServices offered.
in Table 3p.
Timeout Integer 0-65535 The time in milliseconds allowed for
the primitive to complete.
ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the MLME
request.
ReasonCode Enumeration REQUEST _TIMEOUT, Indicates the reason for a ResultCode
NOT_ASSOCIATED, of FAILURE.
TARGET NOT _
ASSOCIATED,
OTHER
Table 3p—Elements of PiconetService
Name Type Valid range Description
DEVID Integer Any valid DEVID, as Specifies the DEVID of the DEV offering
defined in 7.2.3 the service.
OUl Octet string | Any valid OUI, as The OUI for the ServiceData.
defined in 7.4.7
ServiceDatalLength | Integer 0-128 The length of the ServiceData.
ServiceData Octet string | Any valid octet string of | The ServiceData, as described in 8.3.2.
length up to Service-
Datalength
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6.3.12.1 MLME-ANNOUNCE-SERVICE.request

This primitive is used to request the announcement of the availability of a service offered by this DEV. The
semantics of this primitive are:

MLME-ANNOUNCE-SERVICE.request  (
QuUl,
ServiceDatalength,
ServiceData,
Timeout

)

The primitive parameters are defined in Table 3o.
6.3.12.2 MLME-ANNOUNCE-SERVICE.confirm

This primitive is used to report the result of the request to announce the availability of a service offered by
this DEV. The semantics of this primitive are:

MLME-ANNOUNCE-SERVICE.confirm  (
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3o.
6.3.12.3 MLME-PICONET-SERVICES.request

This primitive is used to request piconet service information from a DEV in the piconet. If the target DEV is
the PNC, then it is a request for all piconet service information previously announced by DEVs and stored in
the PNC. The semantics of this primitive are:

MLME-PICONET-SERVICES.request (
TrgtID,
Timeout

)

The primitive parameters are defined in Table 3o.
6.3.12.4 MLME-PICONET-SERVICES.confirm

This primitive is used to report the result of the request for piconet service information from a DEV in the
piconet. The semantics of this primitive are:

MLME-PICONET-SERVICES.confirm (
NumberOfServices,
PiconetServicesSet,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 30.
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6.3.12.5 MLME-PICONET-SERVICES.indication

This primitive indicates the reception of piconet services information that was not requested with the
MLME-PICONET-SERVICES.request primitive. The semantics of this primitive are:

MLME-PICONET-SERVICES.indication  (
NumberOfServices,
PiconetServicesSet

)
The primitive parameters are defined in Table 3o.
6.3.13 Stream management

This mechanism supports the creation, modification, and termination of isochronous streams, as described in
8.5.1. The parameters used for the MLME-CREATE-STREAM, MLME-MODIFY-STREAM and MLME-
TERMINATE-STREAM primitives are defined in Table 3q.

Table 3g—MLME-CREATE-STREAM, MLME-MODIFY-STREAM,
and MLME-TERMINATE-STREAM primitive parameters

Name Type Valid range Description

RequestID Integer 0-255 A unique value created by the origi-
nating DME to match the request
primitive with the response primitive
it receives from the PNC MLME.

TrgtID Integer Any valid DEVID, as defined | Specifies the DEVID of the target
in723 DEV for an isochronous stream.
SourceDataRate Integer 1-(2% - 1) The minimum required data rate of the

stream source at the MAC SAP in bits
per second, as described in D1.1.5.

DesiredDataRate Integer 17(264 -1 The desired data rate of the stream
source at the MAC SAP in bits per
second, as described in D1.1.5.

MaxRetries Integer 0-255 Specifies the maximum number of
retries to attempt per transmitted
frame.

ACKRequested Boolean TRUE, FALSE Indicates if acknowledgments will be

used for the stream.

MaxTransmitDelay Duration 1—(264 -1 Maximum allowed delay in microsec-
onds for transmitting a MSDU once it
is presented to MAC SAP.

UserPriority Integer As defined in Table A.1 User priority of the stream, as

described in Table A.1.
TypicalDataFrameSize | Integer 0—pMaxFrameBodySize The typical size in octets of an MSDU

to be presented to the MAC SAP.
SECMode Boolean TRUE, FALSE Indicates if security is to be applied to

the stream.
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Table 3g—MLME-CREATE-STREAM, MLME-MODIFY-STREAM,
and MLME-TERMINATE-STREAM primitive parameters (continued)

Name Type Valid range Description

StreamGrpID Integer 0-255 A nonzero value specifies that channel
time associated with this stream may
be shared by other streams associated
with the same stream group ID, as
described in 8.5.1.

StreamIndex Integer Any valid stream index, as The index of a stream created or the
defined in 7.2.5 index of a stream to modify or
terminate.
OrigID Integer Any valid DEVID, as defined | Specifies the DEVID of the source
in723 DEV for an isochronous stream.
AvailableDataRate Integer 1-2% - 1) If the request was successful, the data

rate available for the stream. If the
request was unsuccessful, the data rate
that the PNC would have been able to
allocate.

ReliabilityExponent Integer 0-31 The negative power of 10 that is the
maximum frame error ratio (FER)
desired including retries and frames
lost due to MaxTransmitDelay. For
example, a value of 4 corresponds to
an FER < 10, If the value of the
parameter is zero, then the parameter
is ignored.

Timeout Integer 0-65535 The time in milliseconds allowed for
the primitive to complete.

ResultCode Enumeration | SUCCESS, FAILURE Indicates the result of the MLME
request.
ReasonCode Enumeration | REQUEST TIMEOUT, The reason for a ResultCode of
TARGET UNAVAILABLE, | FAILURE.
RESOURCES _
UNAVAILABLE,

TERMINATED BY PNC,
TERMINATED BY_DEST,
TRANSMIT DELAY UNS
UPPORTED, PNC_BUSY
DEV_IN_PS_MODE
NOT_ASSOCIATED,
UNKNOWN_STREAM,
OTHER
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6.3.13.1 MLME-CREATE-STREAM.request

This primitive is used to request the creation of an isochronous stream. The semantics of this primitive are:

MLME-CREATE-STREAM.request (
RequestID,
TrgtiD,
SourceDataRate,
DesiredDataRate,
MaxRetries,
ACKRequested,
MaxTransmitDelay,
UserPriority,
TypicalDataFrameSize,
SECMode,
StreamGrplID,
ReliabilityExponent
Timeout

)

The primitive parameters are defined in Table 3q.
6.3.13.2 MLME-CREATE-STREAM.confirm

This primitive is used to report the result of the request for the creation of an isochronous stream. The
semantics of this primitive are:

MLME-CREATE-STREAM.confirm (
RequestlID,
StreamlIndex,
AvailableDataRate,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3q.
6.3.13.3 MLME-CREATE-STREAM.indication

This primitive is used to inform a DEV that it is the target of an isochronous stream sourced from another
DEYV in the piconet. The semantics of this primitive are:

MLME-CREATE-STREAM.indication (
StreamlIndex,
OriglD
)

The primitive parameters are defined in Table 3q.
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6.3.13.4 MLME-MODIFY-STREAM.request

This primitive is used to request a modification to the parameters defining an existing isochronous stream.
The semantics of this primitive are:

MLME-MODIFY-STREAM.request (
StreamlIndex,
SourceDataRate,
DesiredDataRate,
MaxRetries,
ACKRequested,
MaxTransmitDelay,
UserPriority,
TypicalDataFrameSize,
SECMode,
StreamGrplID,
ReliabilityExponent
Timeout

)

The primitive parameters are defined in Table 3q.
6.3.13.5 MLME-MODIFY-STREAM.confirm

This primitive is used to report the result of the request to modify the parameters defining an existing isoch-
ronous stream. The semantics of this primitive are:

MLME-MODIFY-STREAM.confirm (
StreamlIndex,
AvailableDataRate,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3q.
6.3.13.6 MLME-TERMINATE-STREAM.request

This primitive is used to request the termination of an existing isochronous stream. The semantics of this
primitive are:

MLME-TERMINATE-STREAM.request  (
StreamIndex,
Timeout

)

The primitive parameters are defined in Table 3q.
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6.3.13.7 MLME-TERMINATE-STREAM.confirm

This primitive is used to report the result of the request to terminate an existing isochronous stream. The
semantics of this primitive are:

MLME-TERMINATE-STREAM.confirm
StreamlIndex,
ResultCode,
ReasonCode

)

The primitive parameters are defined in Table 3q.
6.3.13.8 MLME-TERMINATE-STREAM.indication

This primitive is used to report to a DEV other than the DEV terminating the stream that an isochronous
stream has been terminated. The semantics of this primitive are:

MLME-TERMINATE-STREAM.indication (
Streamlindex,
ReasonCode

)

The primitive parameter is defined in Table 3q.
6.3.14 Piconet parameter management

These primitives allow a DEV acting as PNC to change the BSID of the piconet and allow all DEVs to be
informed of changes to piconet characteristics, as defined in 8.10 and 8.11. The parameters used for these
primitives are defined in Table 3r.

Table 3r—MLME-BSID-CHANGE and MLME-PICONET-PARM-CHANGE
primitives parameters

Name Type Valid range Description

IndicationChangeType | Enumeration | BSID, PNID, CHANNEL | Indicates the parameter of the piconet that
was changed.

BSIDLength Integer As defined in 7.4.2 The number of octets in the BSID.

BSID Octet string As defined in 7.4.2 If a request or if the IndicationChangeType
is BSID, a new BSID for the piconet, as
described in 7.4.2.

PNID Integer 0-65535 If the IndicationChangeType is PNID, the

new ID for the piconet.

Channellndex Integer 0-255 If the IndicationChangeType is CHAN-
NEL, the new PHY-dependent channel
number on which the piconet is operating.

ResultCode Enumeration | SUCCESS, FAILURE Indicates the result of the MLME request.
ReasonCode Enumeration | NOT_A PNC, OTHER The reason for a ResultCode of FAILURE.
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6.3.14.1 MLME-BSID-CHANGE.request

This primitive initiates changing the BSID. The semantics of this primitive are:

MLME-BSID-CHANGE.request

(
BSIDLength,

BSID
)

The primitive parameter is defined in Table 3r.
6.3.14.2 MLME-BSID-CHANGE.confirm

This primitive reports the result of a request to change the BSID. The semantics of this primitive are:

MLME-BSID-CHANGE.confirm

(
ResultCode,

ReasonCode

)

The primitive parameters are defined in Table 3r.
6.3.14.3 MLME-PICONET-PARM-CHANGE.indication

This primitive reports to a DEV a change to a piconet characteristic that was not requested by the DME. The
semantics of this primitive are:

MLME-PICONET-PARM-CHANGE .indication

(
IndicationChangeType,

BSIDLength,
BSID,

PNID,
Channellndex

)

The primitive parameters are defined in Table 3r.
6.3.15 Power management

This mechanism supports the process of establishment and maintenance of power management (PM) modes
of a DEV, as described in 8.13. The parameters used for these primitives are defined in Table 3s.
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