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1. Introduction

At the July 2004 802.15.3b meeting in Portland it was determined that
MLME SAP defined in IEEE Std 802.15.3-2003 should be modified in
consideration to the DME functionality defined in the standard be part of
the MLME entity. This alows the MLME SAP to be a defined exposed
interface for a FCSL/PAL. This document proposes this new MLME
SAP. Because the MLME SAP isto be an exposed interface, the MAC
SAP would be assumed to be exposed as well. Therefore, a new more
implementable MAC SAP interfaceis also presented in this document.

2. Standard Reference Model

Becauseit is being proposed that the DME functionality define in IEEE
Std 802.15.3-2003 be considered part of the MLME functionality, the ref-
erence model shown in Figure 3 of the standard would no longer be valid.
The figure below shows a proposal for a new reference model to be
included in Clause 6 (and in Appendix A).

Because the purpose of the standard isto define the MAC, MLME, PHY,
and PLME entities and their respective SAPs, references to the FCSL
layer and the FCSL SAP have been omitted. This makes the reference
model more in line with other MAC standards such as 802.15.4.
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M 802.15.3
A Media access control <P MLME
C sublayer (MAC)
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H PHY layer P P ME =S
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Proposed Reference Model (Figure 3)
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3. Proposed MLME SAP Primitives

The table in this section proposes MLME primitives, their purpose, and
their parameters based on aMLME entity that contains the DME func-
tionality currently definein IEEE Std 802.15.3-2003. This interface
would be the SAP for a PAL/FCSL using the 802.15.3 MLME.

Note that the MLME SAP as specified does not inherently support multi-
ple FCSL/PALSs at one time (for example, two separate FCSL/PALS
requiring piconets with very different superframe durations). It is
assumed that an additional coordination and multiplexing layer of some
sort will be required above the MAC SAP and MLME SAP to support
multiple FCSL/PALs at one time.

The MLME/SAP presented below would be identified in the standard as
the minimal required interface to support higher layers.
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MLME Primitive

Purpose

New Parameters (Values)

MLME-RESET.request

A request to reset the MAC/MLME.

SetDefaultPIB

MLME-RESET.confirm

After any reset (self initiated or MLME-
RESET.request) the MAC/MLME will send a
MLME-RESET.confirm to the FCSL/PAL to indi-
cate that it is ready to accept requests.

ResultCode (READY, ERROR)
ReasonCode

MLME-SCAN.request

A request to scan all channelsfor piconets. The
FCSL/PAL can optionally supply aBSID, PNID, or
PNCAddress to scan for.

ScanForBSID (TRUE, FALSE)

BSID

ScanForPNID (TRUE, FALSE)

PNID

ScanForPNCAddress (TRUE, FALSE)
PNCAddress

MLME-SCAN.confirm

Report the piconets found as aresult of aMLME-
SCAN.request. Basic information about each piconet

ResultCode (SUCCESS, FAILURE)
ReasonCode

found is returned including any Application Specifc | NumberOfPiconets
Data broadcast by a PNC in the Beacon. PiconetDescriptionSet
- BSID
Note that Piconet Services are not broadcast in the - PNID
Beacon and can therefore not be supplied as part of - PNCAddress
a scan result. - Channellndex
- SECMode
- ApplicationSpecificDataSet
- VendorOUI
- Length
- ApplicationSpecificData
MLME-START.request A request to start operation asa PNC. The FCSL/ BSID

PAL specifiesthe BSID, SuperframeDuration, SEC-
Mode, and MaxTXPowerLevel for the piconet.

SuperframeDuration
SECMode (TRUE, FALSE)
MaxTXPowerLevel
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MLME Primitive

Purpose

New Parameters (Values)

MLME-START.confirm

Report result of the start request. A ResultCode of
FAILURE isreturned if the MLME can not support
the parameters supplied in the MLME-
START.request

ResultCode (SUCCESS, FAILURE)
ReasonCode

DEVID (for DEV identity)
DEVAddress (for DEV identiy)

MLME-STOPrequest

A request to stop operation asa PNC. The FCSL/
MAC can specify if the shutdown of the piconet
should beimmediate or if thereistimefor an attempt
to handover control of PNC operations to another
DEV.

RequestType (IMMEDIATE, TIMED)
AllowedTime (if RequestType = TIMED)

MLME-STOP.confirm

Report result of the stop request

ResultCode (SUCCESS, FAILURE)
ReasonCode

MLME-ASSOCIATE.request

A request to associate with a specifc piconet.The
MLME will automatically synch with the target
piconet before attempting to send an A ssociation
Reguest command. The capabilities of the DEV are
implementation specific or are obtained from the
PIB. The FCSL/PAL may request the PNC return the
available Piconet Services after successful associa-
tion.

BSID

PNID

PNCAddress

PiconetServicesinquiry (TRUE, FALSE)

MLME-ASSOCIATE.confirm

Report the result of associate request.

ResultCode (SUCCESS, FAILURE)
ReasonCode

Note, the Association Response command as cur- DEVID
rently defined may return a single Vendor |E. DEVAddress
VendorOUl
Length
Vendor Specificlnformation
MLME-ASSOCIATE.indication | Report the association of anew DEV inthe piconet. | DEVID
DEVAddress
MLME- A request to disassociate from the current piconet. ReasonCode

DISASSOCIATE.request
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MLME Primitive Purpose New Parameters (Values)
MLME- Report the disassociation of aDEV from the pico- DEVID
DISASSOCIATE.indication net. It may be this DEV that is now disassociated. DEVAddress
ReasonCode
MLME-NEW-PNC.indication Report a change in PNC due to handover event. BSID
PNID
Note: If thisDEV is the new PNC the MLME will PNCAddress
send thisindication to the FCS_/PAL upon receipt of | SuperframeSize
the first Handover |E in the Beacon. The FCSL/PAL | Channellndex
shall recognize that it will be the new PNC FCSL/ SECMode

PAL and shall request the necessary security infor-
mation from the previous PNC.

MLME-DEV-INFO.request

A request for the membership status of one or more
DEV s associated with the piconet.

RequestType (SINGLE, ALL)
QueriedDEVID

MLME-DEV-INFO.confirm

Result of the request for membership status of one
or more DEV s associated with the piconet.

ResultCode (SUCCESS, FAILURE)
ReasonCode
NumberOfDevs
DevinfoSet
- DEVID
- DEVAddress
- MembershipStatus

MLME-DEV-INFO.indication

Report a change in the mebership status of one or
more DEV s associated with the piconet

NumberOfDevs
DevinfoSet
- DEVID
- DEVAddress
- MembershipStatus (ASSOCIATED, MEMBER)

MLME-APPLICATION-
SPECIFIC-DATA .request

A request to announce, remove, or modify applica-
tion specific information.

NOTE: A new command is required to support this
primitive

RequestType (ADD, REMOVE, MODIFY)
ApplicationSpecificlD (if RequestType /= ADD)
VendorOUl

Length

ApplicationSpecificData
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MLME Primitive

Purpose

New Parameters (Values)

MLME-APPLICATION-
SPECIFIC-DATA .confirm

Result of the request to announce, remove, or modify
application specific information.

NOTE: A new command is required to support this
primitive

ResultCode (SUCCESS, FAILURE)
ReasonCode
ApplicationSpecificl D (assigned by PNC)

MLME-APPLICATION-
SPECIFIC-DATA.indication

Report a change in application specific information.

NOTE: In order for this primitive to only report
changes to application specific data, the Applica-
tionSpecificlD would need to be added to the ASE
along with a bit to indicate when the information in
the AS E has changed.

NumberOfData
ApplicationSpecificDataSet
- VendorOUI
- Length
- ApplicationSpecificData

MLME-ANNOUNCE-
SERVICE.request

A request to announce, remove, or modigy the avail-
ability of apiconet service provided by this DEV.

RequestType (ADD, REMOVE, MODIFY)
Servicel D (if RequestType /= ADD)
VendorOUl

Length

PiconetServicesData

MLME-ANNOUNCE-
SERVICE.confirm

The result of the request to announce, remove, or
modify the availability of a piconet service provided
by this DEV.

ResultCode (SUCCESS, FAILURE)
ReasonCode
Servicel D (assigned by PNC)

MLME-PICONET- Request information about the piconet services TrgtiD
SERVICES.request offered by the piconet or by a specific DEV.
MLME-PICONET- Report result of the request for piconet services NumberOfServices
SERVICES.confirm information. PiconetServicesSet

- DEVID

- VendorOUI

- Length

- PiconetServicesData
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MLME Primitive

Purpose

New Parameters (Values)

MLME-PICONET-
SERVICES.indication

Report a change in the piconet services offered by
the piconet.

NOTE: In order for this primitive to only report
changes to piconet services, the ServicesiD would
need to be added to the Piconet Services |E along
with a bit to indicate when the information in the
Piconet Services |E has changed.

NumberOfServices
PiconetServicesSet

- DEVID

- VendorOUI

- Length

- PiconetServicesData

MLME-VENDOR-
SPECIFIC.request

Request to send vendor specific information to
another device in the piconet as either an Informa-
tion Element or as a Command.

RequestType (INFORMATION, COMMAND)
Elementld (RequestType = INFORMATION)
CommandType (RequestType = COMMAND)
Trgtld

VendorOUl

Length

VendorSpecificData

MLME-VENDOR-
SPECIFIC.confirm

The result of the request to send vendor specific
information to another device in the piconet.

Note: If an Vendor Specific command is generated
from the MLME-VENDOR-SPECIFIC.request, then
this confirm can only indicate that the command was
transmitted and not that a cooresponding Response
command was received.

ResultCode (SUCCESS, FAILURE)
ReasonCode

MLME-VENDOR-
SPECIFIC.indication

Report the reception of vendor specific information.

Note: Thisindication would be generated any time a
Vendor Specifc |E or Vendor Specific command was
received.

IndicationType (INFORMATION, COMMAND)
Elementld (IndicationType = INFORMATION)
CommandType (IndicationType = COMMAND)
OriglD

VendorOUl

Length

VendorSpecificData
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MLME Primitive Purpose New Parameters (Values)
MLME-CREATE- A request to create an an isochronous stream from StreamRequestI D
STREAM .request the requesting DEV to another DEV in the piconet. | TrgtlD
D SPSSetIndex
Note: Thereis a question about whether the FCS./ | ACKPolicy
PAL should supply the default number of retriesper | NumRetries
frame (NumRetries), or if the MLME should deter- UserPriority
mine the proper number of retries depending onthe | PMCTRqType

value of MaxDroppedFrames. Note also that it is
being proposed that the NumRetries value can be
modified with each MAC-xxx-DATA.request.

MaxThroughput (MSDU payload in Kbytes per second)
MaxFrameSize (Maximum M SDU payload in bytes)
MaxL atency (msec)

MaxJitter (msec)

MaxDroppedFrames (% if ACKPolicy = Imm-ACK)

MLME-CREATE-
STREAM.confirm

The result of the request to create an an isochronous
stream from the requesting DEV to another DEV in
the piconet.

ResultCode (SUCCESS, FAILURE)

ReasonCode

StreamRequestID

Streaml ndex

MaxThroughput (MSDU payload in Kbytes per second)
MaxL atency (msec)

MaxJitter (msec)

MLME-CREATE- Anindicationto aDEV that it isthe destination of an | Streamindex,
STREAM.indication isochronous stream. OriglD
MLME-MODIFY- A request to modify an an isochronous stream from | Streamlndex
STREAM .request the requesting DEV to another DEV in the piconet UserPriority
PMCTRqgType
D SPSSetIndex
ACKPalicy
NumRetries

MaxThroughput (MSDU payload in Kbytes per second)
MaxFrameSize (Maximum MSDU payload in bytes)
MaxL atency (msec)

MaxJitter (msec)

MaxDroppedFrames (% if ACKPolicy = Imm-ACK)
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MLME Primitive

Purpose

New Parameters (Values)

MLME-MODIFY-
STREAM.confirm

Theresult of the request to modify an an isochronous
stream from the requesting DEV to another DEV in
the piconet

ResultCode (SUCCESS, FAILURE)

ReasonCode

Streamlindex

MaxThroughput (MSDU payload in Kbytes per second)
MaxL atency (msec)

MaxJitter (msec)

MLME-MODIFY-
STREAM.indication

An indication to the originator of an isochronous
stream of achange in the quality parameters for the
stream

Streaml ndex

MaxThroughput (MSDU payload in Kbytes per second)
MaxFrameSize (Maximum M SDU payload in bytes)
MaxL atency (msec)

MaxJitter (msec)

MLME-TERMINATE-
STREAM .request

A request by either the originator or the target of an
isochronous stream to terminate the stream

Streaml ndex

MLME-TERMINATE-
STREAM.confirm

The result of the request by either the originator or
the target of an isochronous stream to terminate the
stream

ResultCode (SUCCESS, FAILURE)
ReasonCode
Streamlndex

MLME-TERMINATE-
STREAM.indication

An indication that an isochronous stream has been
terminated. If received by the originator it isan indi-
cation that the stream was terminated by the target
DEV for the stream or the PNC. If received by the
target it is an indication that the stream was termi-
nated by the source DEVID for the stream or termi-
nated by the PNC.

Note: In order to provide a reason code with this
primitive, the definition of a Null CTA must be modi-
fied to pass a reason code.

Streamlndex
ReasonCode

MLME-STREAM-
STATUS.request

A request by the originator of anisochrohous stream
for ameasurment of the quality parameters for the
stream.

Streamlndex

Submission

Page 9

John C. Sardllo - Appairent Technologies




10 September, 2004 |EEE - 04/401r1

MLME Primitive Purpose New Parameters (Values)
MLME-STREAM- The result of arequest by the originator of anisoch- | ResultCode (SUCCESS, FAILURE)
STATUS.confirm rohous stream for a measurment of the quality ReasonCode

parameters for the stream. Streamlndex
M easurementWindowSize
MeasuredThroughput (Bps)

MeasuredL atency (msec)
MeasuredJitter (msec)
MeasuredDroppedFrames (if ACKPolicy = Imm-ACK)

MLME-PICONET-PARM- A request by aDEV currently acting as PNC to ChangeType (BSID, SIZE, POWER)
CHANGE.request change the BSID, Superframe Size, or Max TX BSID

Power Level for the picoinet. SuperframeDuration

MaxTXPowerLevel

MLME-PICONET-PARM- The result of the request by aDEV currently acting | ResultCode (SUCCESS, FAILURE)
CHANGE.confirm as PNC to change the BSID, Superframe Size, or ReasonCode

Max TX Power Level for the picoinet.
MLME-PICONET-PARM- Anindicationto a DEV not acting asa PNC that the | ChangeType (PNID, BSID, SIZE, POWER,
CHANGE.indication BSID, Superframe Size, or Max TX Power Level of | CHANNEL)

the piconet has changed. PNID (ChangeType = PNID)

BSID (ChangeType = BSID)
SuperframeDuration (ChangeType = SIZE)
MaxTXPowerLevel (ChangeType = POWER)
Channellndex (ChangeType = CHANNEL)

MLME-BEACON- Request activation of the MAC synchronization sup- | RequestType (START, STOP)
EVENT.request port facility

MLME-BEACON- Report result of request to activate the MAC syn- ResultCode (SUCCESS, FAILURE)
EVENT.confirm chronization support facility ReasonCode

MLME-BEACON- Report beginning of Beacon PHY preamble TimeSinceBeaconStart

EVENT.indication
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MLME Primitive Purpose New Parameters (Values)
MLME-MEMBERSHIP- A request that the membership status, SECID and TrgtiD
UPDATE.request keying information associated with a security M embershipStatus

relationship be included or updated. SECID
KeyType
KeyOriginator
KeylnfoLength
Keylnfo
MLME-SECURITY- A request to send security related information to TrgtiD
MESSAGE.request another DEV in the piconet. VendorOUI
Length
SecurityMessage
MLME-SECURITY- Report security related information received from OriglD
MESSAGE.indication another DEV in the piconet. VendorOUl
Length
SecurityMessage
MLME-SECURITY- Report failed security operation RecelvedM ACHeader
ERROR:.indication ReceivedPayloadL ength
ReceivedFramePayload
ReasonCode
MLME-SECURITY- A request for security information regarding either a | TrgtiD
INFO.request single DEV or al of the DEVsin the piconet. QueriedDEVID
MLME-SECURITY- Indicates the reception of arequest by aDEV for OriglD
INFO.indication security information it manages regarding QueriedDEVID
either a specific DEV or al of the DEV'sin the pico-
net.
MLME-SECURITY- A response to the reception of arequest by a DEV OriglD
INFO.response for security information it manages regarding NumSecurityRecordSet
either a specific DEV or all of the DEVsinthe pico- | SecurityRecordSet
net. - DEVAddress
- DEVID
- VerificationlnfoLength
- Verificationlnfo
Submission Page 11 John C. Sarallo - Appairent Technologies
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MLME Primitive

Purpose

New Parameters (Values)

MLME-SECURITY-
INFO.confirm

Anindication of the receipt of sercurity information.

ResultCode (SUCCESS, FAILURE)
ReasonCode
TrgtID
NumSecurityRecordSet
SecurityRecordSet

- DEVAddress

- DEVID

- VerificationlnfoL ength

- Verificationlnfo

MLME-MULTICAST-
INFORMATION.request

Request information about existing Multicast

groups.

<none>

MLME-MULTICAST-
INFORMATION.confirm

Result of request for information about existing Mul-

ticast groups.

ResultCode (SUCCESS, FAILURE)
ReasonCode
MaxSupportedM ulticastGroups
NumCurrentM ulticastGroups
MulticastGroupSet

- MulticastGrouplD

- MembersSet

- DEVID

MLME-MULTICAST-
GROUPrequest

Request to create, join, or leave a Multicast group.

Operation (JOIN, LEAVE)
MulticastGroupl D (OXFE for CREATE)

MLME-MULTICAST-
GROUPconfirm

Result of request to create, join, or leave a Multicast

group.

ResultCode (SUCCESS, FAILURE)
ReasonCode

Operation

MulticastGroupl D (assigned by PNC)

MLME-PS-SET-
INFORMATION.request

A request for the power save set information from

the PNC.

<none>
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MLME Primitive

Purpose

New Parameters (Values)

MLME-PS-SET-
INFORMATION.confirm

Result of the request for the power save set informa-
tion from the PNC.

ResultCode (SUCCESS, FAILURE)
ReasonCode
MaxSupportedPSSets
NumCurrentPSSets
PSSetStructureSet

- PSSetlndex

- Wakelnterval

- MembersSet

- DEVID

MLME-SPS-
CONFIGURE.request

Request to create, join, or leave a power save group.

OperationType (JOIN, LEAVE)
SPSSetIndex (OXFE for CREATE)
Wakelnterval

MLM E-SPS-
CONFIGURE.confirm

Result of the request to create, join, or leave a power
save group.

ResultCode (SUCCESS, FAILURE)
ReasonCode

OperationType (JOIN, LEAVE)
SPSSetIndex

Wakelnterval

MLME-PM-MODE-
CHANGE.request

A request to change the current power save mode.

PMMode

MLME-PM-MODE-
CHANGE.confirm

Result of the request to change the current power
save mode.

ResultCode (SUCCESS, FAILURE)
ReasonCode
PMMode

MLME-PM-MODE-
CHANGE.indication

Report an unrequest change to the current power
save mode.

PMMode
PMActiveEvent (if PMMode = ACTIVE)

MLME-MONITOR-PM-
MODE.request

Request to enable or disable the monitoring of the
power save mode of another DEV in the piconet.

OperationType (ENABLE, DISABLE)
TrgtiD

MLME-MONITOR-PM-
MODE.confirm

The result of the request to enable or disable the
monitoring of the power save mode of another DEV
in the piconet.

ResultCode (SUCCESS, FAILURE)
ReasonCode

OperationType (ENABLE, DISABLE)
TrgtID

PMMode (of TrgtID)
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MLME Primitive

Purpose

New Parameters (Values)

MLME-MONITOR-PM-
MODE.indication

Report achangein the power save mode of aDEV in
the piconet that is currently being monitored.

TrgtID
PMMode (of TrgtID)
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4. MLMEs Removed or Renamed

Thissection liststhe MLME primitives that are no longer required due to
the fact that DME functionality is contained in the MLME entity.

4.1 MLME-START-DEPENDENT

If the MLME receives arequest to start a piconet an attempt to start a
dependent piconet will automatically be started if there are no open chan-
nels for anew piconet.

4.2 MLME-SYNCH

If the MLME receives arequest to associate with a piconet, the MLME
will automatically synch with the target piconet before attempting an
association.

4.3 MLME-ATP-EXPIRED

The MLME will maintain an ATP timer required by the standard. If the
ATP timer expires, the MLME will notify the FCSL/PAL withaMLME-
DISASSOCIATE.indication. The ReasonCode will indicate that the rea-
son for the disassociation was that the ATP timer expired.

4.4 MLME-DEV-ASSOCIATION-INFO (replaced with MLME-DEV-
INFO)

The new MLME-DEV-INFO.confirm primitive will be used to report
info requested by the FCSL/PAL about one or all DEV'sin the piconet.
The new MLME-DEV-INFO.indication primitive will report unsolicited
information about one or all DEVsin the piconet to the FCSL/PAL.

4.5 MLME-REQUEST-KEY

Key origination is done in the MAC/MLME.
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4.6 MLME-DISTRIBUTE-KEY

Key origination is done in the MAC/MLME.

4.7 MLME-PNC-HANDOVER

Handover of PNC operations will be initiated by the MLME itself.

4.8 MLME-PNC-INFO

The new MLME-DEV-INFO.request primitive is now used to request
information about one or all DEVsin the piconet.

4.9 MLME-PROBE

Probe commands are issued by the MLME as needed.

4.10 MLME-ANNOUNCE

Announce commands are issued by the MLME as needed.

4.11 MLME-MULTICAST-RX-SETUP

The new primitives MLME-MULTICAST-INFORMATION and
MLME-MULTICAST-GROUP are now used to inquiry about and con-
figure multicast groups respectively.

4.12 MLME-CHANNEL-STATUS

The FCSL/PAL needsto know the overall quality of a stream due to
many factors and not just the current status of the channel. The new prim-
itive MLME-STREAM-QOS-STATUS replaces this primitive. The
MLME may still issue Channel Status commands.
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4.13 MLME-REMOTE-SCAN

The MAC/ MLME independently issues a Remote Scan Request com-
mand to other devices in the piconet as needed for interference mitiga-
tion.

4.14 MLME-TX-POWER-CHANGE

The MLME independently issuesaTX Power Change Request command
to other devicesit is communicating with to increase QOS.

4.15 MLME-PM-MODE-ACTIVE

Replaced be MLME-PM-MODE-CHANGE.indication.

5. Proposed MAC SAP Primitives

Thetable in this section proposes MAC primitives, their purpose. This
interface would be the SAP for a PAL/FCSL using the 802.15.3 MAC.

Note that the MAC SAP as specified does not inherently support multiple
FCSL/PALsat onetime. Itisassumed that an additional coordination and
multiplexing layer of some sort will be required above the MAC SAP
(and MLME SAP) to support multiple FCSL/PALSs at one time.

The MAC SAP presented below would be identified in the standard as
the minimal required interface to support higher layers.
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MAC Primitive

Purpose

New Parameters (Values)

MLME-ASY NC-DATA .request

Reguest the transfer asynchronous data to another
DEV.

RequestI D (to support concurrent requests)
TrgtlD

UserPriority

ACKPolicy

TransmissionTimeout

NumRetires (allows per frame control)
SECMode (TRUE, FALSE)
ConfirmReguested (TRUE, FALSE)
Length

Data

MLME-ASYNC-DATA .confirm

Result of request to transfer asynchronous data to
another DEV (only generated if confirmation was

ResultCode (SUCCESS, FAILURE)
ReasonCode

requested). RequestiD
MLME-ASYNC-DATA.indication | Report the reception of asynchronous data from OriglD
another DEV. SECMode (TRUE, FALSE)
Length
Data

MLME-ISOCH-DATA .request

Request the transfer isochronous data associated
with a specific stream to another DEV.

RequestI D (to support concurrent requests)
Streamlindex

TrgtlD

ACKPolicy

TransmissionTimeout

NumRetries (allows per frame control)
SECMode (TRUE, FALSE)
ConfirmRequested (TRUE, FALSE)
Length

Data

MLME-ISOCH-DATA.confirm

Result of request to transfer isochronous data
associated with a specific stream to another DEV
(only generated if confirmation was requested).

ResultCode (SUCCESS, FAILURE)
ReasonCode

RequestI D

Steamlndex
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MAC Primitive Purpose New Parameters (Values)
MLME-ISOCH-DATA.indication Report the reception of isochronous data associ- | Streamlndex
ated with a specific stream data from another OriglD
DEV. SECMode (TRUE, FALSE)
Length
Data
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6. Impact on MSCs

This section provides suggested new MSCs for those M SCs that cur-
rently exist in the standard. The suggested M SCs assume the MAC/
MLME SAPs defined in this document.
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Current Suggested
DME MAC/MLME
FCSL/PAL MAC/MLME
MLME-XXX.request with (timeout) ———»
MLME-XXX.request————pm
RequestTimer
ALT (timeout) RequestTimer
Action ALT - (timeout)

completed

) ) successfully,
MLME-XXX.confirm with

ResultCode = COMPLETED MLME-XXX.confirm with
_____________________________________ ResultCode = SUCCESS

RequestTimer
(timeout)

RequestTimer
(timeout)

Action
completed
MLME-XXX.confirm with with error

ResultCode = TIMEOUT MLME-XXX.confirm with
|—— ResultCode = FAILURE, E—
ReasonCode = <reason for failure>

I —

Figure 91 - M SC showing examples of primitivetimers

RequestTimer
(timeout)

MLME-XXX.confirm with
l«¢— ResultCode = FAILURE,
ReasonCode = TIMEOUT

Figure 91 - M SC showing the possibleresultsof a primitive
request

Submission Page 20 John C. Sarallo - Appairent Technologies
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Submission

Current
DEV DEV
DME MAC/MLME
MLME-
SCAN.req
Perform scan
procedure
MLME-
SCAN.cfm
-.— . _ Key
W'thSTJeéglécéosde - req = request
cfm = confirm

Figure 92 -M SC for scan operation
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Suggested
DEV DEV
FCSL/PAL MAC/MLME
——MLME-SCAN.req—p
Perform scan
procedure
MLME-SCAN.cfm
l«g— with ResultCode =— Key
SUCCESS req = request
cfm = confirm
\J \J

Figure 92 -M SC for scan operation
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Submission

Current
DEV DEV
DME MAC/MLME
MLME- I
START.req
Piconet
initialization
MLME- procedure
START.cfm
with ResultCode = Key
SUCCESS req = request
cfm = confirm

Figure 93 - MSC for starting a piconet

Page 22
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Suggested
DEV DEV
FCSL/PAL MAC/MLME
MLME- >
START.req
Piconet
initialization
MLME- procedure
START.cfm
< with ResultCode = Key
SUCCESS req = request
cfm = confirm
\/ \/

Figure 93 - M SC for starting a piconet
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Current Suggested
DEV DEV PNC
DME MAC/MLME MAC/MLME
/ﬁ
< UnSynched —
\—/
MLME-
— —
SYNCH.
e Key REMOVED
req = request
SyncTimeout cfm = confirm
PNID = Piconet ID
beacon
[«f}—— with PNID of
MLME-f target piconet
SYNCH.cfm
®— ith ResultCode = |
SUCCESS ) . .
L Figure 125 - MSC of a DEV synchronizing with a PNC
Synched
v » Synching now part of the association process.

Figure 125 - MSC of a DEV synchronizing with a PNC
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Current

DEV-2 DEV-2 PNC ’ PNC ‘ ’ DEV-3 ‘ DEV-3
DME MAC/MLME MAC/MLME DME MAC/IMLME DME

Unassociated Associated
< beacon P
MLME-
— —
ASSOCIATE req Association Request Key
AssocTimeout command with h
Xi* DEVID = UnassociD, ] feq = fequest
DEV add = DEV.2 add ind = indication
aaar = UEv=2 adar MLME- rsp =response
« Imm-ACKwith | ASSOCIATE.ind cfm _:conflrm
DestlD = UnassoclD ~ |—  DEVAddr= P addr=address
DEV-2 Addr
DEVID=UnassocID
Association Response MLME-
command with @-ASSOCIATE.rsp—
i@ DestlD=UnassoclD, — DEVID = 0xzz
DEVID= Oxzz,
DEV addr = DEV-2 addr XATP
< beacon P
Association Request
—— command with —»|
SrelD = Oxzz MLME-
ASSOCIATE.ind
Imm ACK with — DEVAddr= |
— DestID=0xzz DEV-2 Addr
MLME- DEVID=0xzz
leg—ASSOCIATE.cfm —

w/ DEVID=0xzz MLME-DEV-
- ] L A IATE-
Associated beacon with DEV Association IE, S;;CF)S ind

—— = =DEV- —_—» .
DEVID: OxzzS,tEiEV_Tdr DEV-2 Addr, | yith DEVID=0xzzp]
AlUS=ASSOC DEVAddr =
DEV-2 Addr,

Y Y ¢ ¢ !

Figure 102 - M SC of DEV-2 associat

Submission

| Status=Assoc v

ing

|EEE - 04/401r1
‘ DEV-2 DEV-2 PNC | PNC | DEV-3 | DEV-3
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
Unassociated and DEV-2is DEV-2is
Unsynched Unassociated Unassociated
MLME- )
ASSOCIATE.req
SyncTimeout % beacon
with PNID, BSID,
and PNCAddress of
target piconet
AssocTimeout E
Association Request Key
| command with req = request
DEVID = UnassoclD, ind =indication
DEV addr = DEV-2 addr cfm = confirm
addr=address
- ATP
Association Response X
command with
& DestID=UnassocID, —
DEVID= 0xzz,
DEV addr = DEV-2 addr
Association Request
command with
I SrclD = Oxzz, >
DEV addr = DEV-2 addr
Association Response
command with
|t DestID= Oxzz, —
DEVID= 0xzz,
DEV addr = DEV-2 addr
< MLME-
. MLME- ™ ASSOCIATE.ind ™
ASSOCIATE.cfm
< Associated > DEV-2 is Associated
N~
beacon with DEV Association IE,
| a¢— DEVID=0xzz, DEVAddr=DEV-2 Addr, ——————»|
Status=Assoc | MLME-
ASSOCIATE.ind™]
L
< DEV-2 is Associated >
~
PNC Information
< N
- command
MLME-
< DEV-INFO.ind
|
DEV-3 is Associated
\j \ ) \j \

Page 24 John C. Saralo - Appairent Technologies
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Current

DEV-2 DEV-2 PNC PNC
DME MAC/MLME MAC/MLME DME

|EEE - 04/401r1
Suggested
DEV-2 DEV-2 PNC PNC
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL

DEV-2 association process, Piconet Services Inquiry field set to one in the
Association Request command with the Srcld set to the newly assigned DEVID.

Association is successful, DEV-2 assigned DEVID = Oxzz

K MLME-
ey PICONET-
ind = indication  SERVICES.ind— ™
rsp =response TrgtID=0xzz
cfm = confirm MLME-
Piconet Services PICONET-
-—— command with SERVICES.rsp
DestID = Oxzz TrgtID=0xzz
MLME-
<€— PICONET- —— Imm-ACK ———%
v SERVICES.cfm v v v

Figure 103 - PNC sending the Piconet Servicescommand to
anewly associated DEV in responseto arequest in the
association process

Submission
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DEV-2 association process, Piconet Services Inquiry field set to one in the
Association Request command with the Srcld set to the newly assigned DEVID.
Association is successful, DEV-2 assigned DEVID = Oxzz

Key
ind = indication

Piconet Services

MLME- I command
l«¢— PICONET-
SERVICES.ind
\J \J \J \j

Figure 103 - PNC sending the Piconet Servicescommand to
anewly associated DEV in responseto arequest in the
association process
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Current Suggested
DEV-Z DEV-2 | PNC | | PNC | | DEV3 DEV3
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 FCSL/PAL MAC/MLME MAC/MLMVE FCSL/PAL MAC/MLME FCSL/IPAL
DME MAC/MLME MAC/MLME DME MAC/MLME DME
Associated DEV-2 is Associated DEV-2 is Associated
Associated Associated F—/ S~
~ - L mE
< beacon > DISASSOCIATE req 5 o
MLME-
— > | Requestoonnafd »
DISASSOCIATE.req Reason Code = Key
. o DEV Leaving Piconet MLME- req = request
DisassocTimeout Disassociaton Key " DISASSOCIATEind™| ind =indication
—— Request command —p» _ ' ~ ] ~
with OrigiD = DEV-2 If:g = f;gl:;smn < Ussocated > R
MLME- — TR DEV-2 is Unassociated
MLIE. A Imm-ACK | DISASSOCIATEnd cfm = confim s rsined >
DISASSOCIATE cim with OriglD = DEV-2
with ResultCode = | . -
beacon with DEV Association IE,
SUCCESS « DEVID=DEV-2, status=disassociated >
MLVE-
| ——— [ DISASSOCIATE.ind™]
UnAssociated
beacon vith DEV Association IE VILE:DEV- |~
eacon wi ssoclation
' ASSOCIATION- oY ]
DEVID=DEV-2, status=disassociated 4N INFOUnd with » DEV-2is Unassociated
DEVID = DEV-2
Y Status = Disassoc \  j | j \
Figure 104 - DEV initiated disassociation M SC Figure 104 - DEV initiated disassociation M SC
Page 26 John C. Sarallo - Appairent Technologies
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Current
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DME MAC/MLME MACIMLME DME MAC/MLME DME
Associated Associated
4
a beacon
MLME-
DisassocTimeout ¢DI.SASSOCIATE.req —
with TrgtlD = DEV-2 Key
Disassociation ‘reg :_’_egPeSIF
Request command ind = Inaication
< MLME- — Imm-ACK MLME-
DISASSOCIATE.ind DISASSOCIATE cfin
[ with ResultCode =
UnAssociated SUCCESS MLME-DEV-
beacon with DEV Assaciation IE, ASSOCIATION-
DEVID=DEV-2, status=disassociated t— INFO.ind with
DEVID = DEV-2
Status = Disassoc
Y Y Y

Figure 105 - PNC initiated disassociation M SC

Submission
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|EEE - 04/401r1
DEV-2 | DEV-2 | PNC | | DEV-3 DEV-3
FCSL/PAL MACMLVE FCSL/PAL MAC/MLVE FCSL/PAL
Associated DEV-2is Associated
;/
Disassociation
€ Request command
with ReasonCode = Key
DISASSOOATEind | ATP Bpred ind =indication
< Unassodiated > DEV-2is Unassociated >
beacon with DEV Association IE, -
- ’ .
DEVID=DEV-2, status=disassociated g
| MMVE-
DISASSOCATE.ind™ |
/ﬁ
DEV-2is Unassociated
Y \)

Figure 105 - PNC initiated disassociation M SC
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Current Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
’ DME ‘ ’ MACIMLME ‘ ’ MAC/MLME ‘ ’ DME ‘ ’ MACIMLME ‘ ’ DME ‘ FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
MLME-CREATE-
MLME-CREATE- | STREAM.req
— ! Key
STREAM.req rqu-eyequest RequestTimeoutX— req = request
< ¢ - N ind = indication
RequesmmeoutX— Channel Time - confi | Channel Time ind = Indica
[ Request command cfm = confirm Request command | cfm = confirm
< Imm-ACK esources
esources available
available )
Channel Time Channel Time
Response command __ |
<Rezponse comn:janiig with Reason Code =
with Reason Code = Success
success
K|
Imm-ACK ——p»| MLME-CREATE-__|
— STREAM.cfm
Build
MLME-CREATE- beacon g Stream to
[ STREAMcfm | << oivs > beacon with DEV-2
beacon with DEV-2 - requested stream CTA or -
-————————————
requested stream CTA = CTA Status IE for stream | MLME-CREATE-
STREAM.ind
Stream from
DEV-2
\ v \ v \ v v I

Figure 114 - M SC for creatinga DEV-2to DEV-3 stream Figure 114 - M SC for creating a DEV-2to DEV-3 stream
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Current Suggested
DEV2 DEV2 PNC PNC DEV3 DEV3
| DEV-2 | | DEV-2 | | PNC | | PNC | | DEV-3 | | DEV-3 | FCSL/PAL | MACIMLVE | MAL‘JM_IVE| | FCSLIPAL | | MACMVE FCSLIPAL
DME MAC/MLME MAC/MLME DME MAC/MLME DME
| MVEGREATE |
| MLME-CREATE- | STREAMreq
STREAM.req Key
RequestTimeouX—_ Channel Time req = request Recpesﬂ‘lna)% req = request
Requestcommand_> cfm = confirm | ChamelTime ) ofm =confim
—— Imm-ACK Request comrmend
Resources
available < Resources
Channel Time unavailable
4_Response command_| Channel Time
with Reason Code Response command
not equal to success |« with Reason Code =—
. Channel Time
e Imm-ACK——»{ e Unavailable
| MVECREATE._|
MLME-CREATE-_| STREAMdim
STREAM.cim
Y Y Y Y Y Y
\j \j Y | Y Y
Figure 115 - M SC for a denied DEV-2 to DEV-3 stream Figure 115 - M SC for a denied DEV-2 to DEV-3 stream
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Current

DEV-1/PNC
DME

DEV-1/PNC
MAC/MLME

STREAM.req

-

\

STREAM.cfm

MLME-CREATE-

MLME-CREATE-

-

Resources
available

with requested —»

beacon

— stream CTA

\/

DEV-2 DEV-2
MAC/MLME DME
Key
req = request
cfm = confirm

Figure 116 - M SC for creating a DEV-1/PNC to DEV-2

Submission

stream
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Suggested

Suggest removing this MSC and add text to standard that describes
that the DEV component of the PNC does not send commands over
the air when it wishes to communicate with the PME.
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Current Suggested
| DEV-2 | DEV-2 PNC PNC | DEV-3 | DEV-3
DEV-2 DEV-2 PNC PNC FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
DME MAC/MLME MAC/MLME DME
Stream to Stream from
. . DEV-3 DEV-2
MLME-MODIFY ) Key
STREAM.req - MLME-MODIFY-
i h | Time req = request - >
RequestTimeout | Channe > cfm = confirm STREAM.req ‘
Request command ) ey
RequestTimeout Channel Time req = request
[f—— Imm-ACK ——— ™ Request comman o> cfm = confirm
Resources
available
Channel Time /\ﬁ;;(_:ltgﬁié
<_Response command |
with Reason Code Channel Time
= success ‘Response command_
with Reason Code =
e—lmm-ACK — — Success
MLME-MODIFY- Build MLME-MODIFY-
< | < " STREAM.cfm |
STREAM.cfm beacon beacon
-— with requested Modified Stream to
change in CTA <&/> beacon
v v with requested -
change in CTA or el
CTA Status IE for stream
. . . Stream from
Figure 117 - M SC for modifying a stream DEV-2
\ \ \
Figure 117 - M SC for modifying a stream
Submission Page 31 John C. Sarallo - Appairent Technologies
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DEV-2
DME

\/

DEV-2
MAC/MLME

MLME-MODIFY-
STREAM.req

RequestTimeout

MLME-MODIFY-

< STREAM.cfm

>y

Current
PNC PNC
MAC/MLME DME
Channel Time
| Request command >
<——Imm-ACK
Resources
available
Channel Time
- Response Command —
indicating no change Key
req = request
Imm-ACK——» | cfm = confirm
I beacon with no
change in CTA V

Figure 118 - M SC for a denied stream modification

Submission
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DEV-2 DEV-2 | PNC | PNC DEV-3 | DEV-3
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
Stream to Stream from
DEV-3 DEV-2
MLME-MODIFY-
T STREAMreq ]
Requestﬂmeom%
| Channel Time >
Request command
esources Key
navailabl req = request
cfm = confirm
Channel Time
Response command
& with Reason Code =—
e Channel Time
Unavailable

MLVE-MODIFY-
" STREAMCEm |

Figure 118 - M SC for a denied stream modification
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Current

DEV-2
DME

DEV-2
MAC/MLME

CTA with Stream Index = SI,
CTA Type = psuedo-static
SrclD = DestID = DEV-2 DEVID,

PNC

MAC/MLME

PNC
DME

\J

Figure 119 - M SC for the handing over control of a private,

Submission

RequestTimeout%_

Channel Time Request command
with Target ID List = DEV-3
DEVID, Stream Index = Sl

<—Imm-ACK

Channel Time Response
command with
Reason Code = Success

-

beacon, CTA block with
Stream Index = Sl,
SrcID = DestID = DEV-3 DEVID

-

Y

pseudo-static CTA

DEV-3 is member
of parent piconet or is
an associated
neighbor PNC

ImMm-ACK ———— |

< Build
e beacon

Key
req = request
> cfm = confirm

\

\

Suggested

|EEE - 04/401r1

FCS

DEV-2
PAL MAC/MLME

MAC/MLME FCS

DEV-2 PNC PNC

/PAL

DEV-3
MAC/MLME

DEV-3

FCSI

/PAL

Page 33

RequeslTimeout%

Pseudo-Static CTA
with Stream Index = Sl,
rcID = DestID = DEV-,

Channel Time Request

| command with
Target ID List = DEV-3

Stream Index = S|

DEV-3 is member
of parent piconet or is
an associated
neighbor PNC

Channel Time
Response command

4

[ with —
Reason Code =
— Success
beacon, CTA block with
|[4———— Stream Index = S,
SrcID = DestID = DEV-3
\) \J

John C. Sarallo - Appairent Technologies

Pseudo-Static CTA
with Stream Index = SI,
rclD = DestID = DEV-

Figure 119 - M SC for the handing over control of a private,
pseudo-static CTA
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Current Suggested
| DEV-2 | DEV-2 PNC PNC | DEV-3 | DEV-3
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
DME MAC/MLME MLME DME MLME DME
MLME- Stream nto Stream n from
—TERMINATE-—»i DEV-3 DEV-2
STREAM.req ) Key MLME-
Channel Time | req = request L TERMINATE-—p»]
R i Request comman = i
equestTimeout f—|  Request C and_y | cfm = confirm STREAM.req Channel Time
with TU fields =0, R tTi t Request command
Stream Index = x equestiimeo — Wit% TU fields =0, ™
— |mm-ACK Stream Index = n
MLME- Deallocate Key
TERMINATE- Stream Index = Deallocate Resources for req = request
¢ STREAM.cfm — P Stream Index n ind = indication
with ResultCode Channel Time cfm = confirm
= COMPLETED Build beacon Response command
with TU fields =0, __ |
) Stream Index = n,
beacon with null-CTA, MLME- Reason Code
" Stream Index = x " —TERMINATE-—P»| MLME- = Success
i [— TERMINATE-——
Y v Y Y STREAM.ind Y i
< Stream n to >
H P H H DEV-3 Terminated
Figure 120 - M SC of source DEV-2 requesting ter mination DEVS Terminated_
. beacon with null-CTA, .
Of | tS Qﬂ r ea.m Stream Index =n MLME-
F—TERMINATE-—={
STREAM.ind
Stream n from
DEV-2 Terminated
\ A J \ ) \)

Submission

Figure 120 - M SC of source DEV-2 requesting ter mination
of itsstream

» Suggest defining NULL CTA such that areason code for the stream
termination can be provided to the Target DEV for the stream.
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Current Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | FCSL/PAL MAC/MLM FCSL/PAL MAC/! LM MAC/MLME FCSL/PAL
DME MAC/MLME DME MAC/MLME MAC/MLME DME
MLME- Stream n to Stream n from
Key @—TERMINATE-— _ DEVS DEV-2
_ . MLME-
req = request Channel Time STREAM.req |—TERMINATE-—
"}d = |nd|cf§t|on Request command X RequestTimeout STREAM.req
cfm = confirm ; olds = Ke i
with TU fields =0, Y Channel Time X ;
Stream Index = x req = request <_Request command__| RequestTimeout
ind = indication with TU fields =0,
Imm-ACK ——» cfm = confirm Stream Index = n
s Deal:o(éate_ MLME- Deallocate Resources for
tream Index = TERMINATE- Stream Index n
%WléTlEeEsﬁ:\tACf)f(Te _> Channel Time
Build beacon - Response command
COMPLETED | with TU fields =0,
. Stream Index = n,
Channel Time Response command Reason Code -
@—  with Reason Code = stream  — = Success MLME-
terminated by target DEV | TERMINATE-—p»|
MLME- ' STREAM.cfm
- TERMINATE-—| Imm-ACK > e
. ream n from
STREAM.nd Y Y Y Y < oiv2 Teminated_—>
L beacon with null-CTA,
MLME- i Stream Index = n
|t~ TERMINATE-—
. . . . STREAM.ind
Figure 121 - MSC of target DEV-3 requesting termination SR
Stream n to
, !
of source DEV-2's stream DEV-3 Terminated
\j A v \j

Figure 121 - MSC of target DEV-3 requesting termination
of source DEV-2's stream

» Suggest defining NULL CTA such that areason code for the stream
termination can be provided to the Source DEV for the stream.
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Suggested

R

Current
’ DEV-2 ‘ ’ DEV-2 ‘ ’ PNC ‘ PNC ’ DEV-3 ‘ ’ DEV-3
DME MAC/MLME DME MAC/MLME MAC/IMLME D
MLME-
Key ——TERMINATE- —P»
req = request STREAM.req
ind = indication
ofm = confirm Deallocate
Stream Index = x
Build beacon
MLME-
r@—TERMINATE-
STREAM.cfm
> > e
- ——TERMINATE- —»
Channel Time Response command STREAM.ind
- with Reason Code
= Stream terminated by PNC
MLME- !
|~ TERMINATE- —] Imm-ACK Y
v STREAM.ind v * v

Figure 122 - M SC of PNC terminating a stream

Submission
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DEV-2 DEV-2 | | PNC PNC | DEV-3 | | DEV-3
FCSL/PAL MAC/MLME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
Stream n to Stream n from
DEV-3 DEV-2

Key
ind = indication Deallocate Resources for

Stream Index n
beacon with null-CTA,
1+
Stream Index =n
MLME- MLME-
r—TERMINATE-— — TERMINATE-—p»{

STREAM.ind STREAM.ind

Streamn to Stream n from
DEV-3 Terminated DEV-2 Terminated

Y \

Figure 122 - M SC of PNC terminating a stream

Suggest defining NULL CTA such that areason code for the stream
termination can be provided to both the Source and Target DEV s for
the stream.
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Current
DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
FCSL MAC/MLME MAC/MLME DME MAC/MLME FCSL
MAC-ASYNC-
— >
DATA.req Key
| Channel Time » req = request
Transmission Request command ind = indication
Timeout < Imm-ACK cfm = confirm
Resources
available
Build
Beacon
beacon with DEV-2
———————— —_—P
requested asynchronous CTA
asynchronous data frame ———p|
\
MAC-ASYNC- Imm-ACK
DATA.cfm with MAC-ASYNC-
" ResuitCode | ™ DATAind ™|
= SUCCESS
y Y y

Figure 123 - M SC for reserving asynchronousdata channel
time
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| DEV-2 | DEV-2 | PNC | PNC | DEV-3 DEV-3 |
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLME FCSL/PAL
MAC-ASYNC-
— >
DATA.req Key
| Channel Time req = request
Transmission Request command ind = indication
Timeout cfm = confirm
Resources
available
beacon with DEV-2
—————— e
requested asynchronous CTA
asynchronous data frame >
A Imm-ACK
MAC-ASYNC-
N — DATAid ]
MAC-ASYNC-
< DATACIm |
\j \j \j \j \j \j

Figure123- M SC for reserving asynchronousdata channel
time
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Current
DEV DEV PNC PNC
DME MAC/MLME MAC/MLME DME
—MLME-PNC-INFO.req P»
PNCInfoTimeout PNC Info Request )
command

[——Imm-ACK .
F—MLME-PNC-INFO.ind P

PNC Information <@ MLME-PNC-INFO.rsp —

command
Imm-ACK ———p» Key

req = request
ind = indication
rsp =response
cfm = confirm

D

MLME-PNC-INFO.cfm
e with ResultCode = —]
SUCCESS

y y y y

Figure 127 - MSC for acquiring information regarding a
specific DEV or all of the DEVsfrom the PNC using the
PNC Information Request and PNC I nformation
commands

Submission
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Suggested

DEV DEV PNC PNC
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL

F—MLME-DEV-INFO.req |
PNCInfoTimeout

PNC Info Request I Key
command req = request
cfm = confirm

A PNC Information
command

|« MLME-DEV-INFO.cfm —

\{ \{ \{ \{

Figure 127 - M SC for acquiring information regarding a
specific DEV or all of the DEVsfrom the PNC using the
PNC Information Request and PNC Information
commands
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DEV-3
DME

———MLME-PROBE.req —»|

ProbeTimeout %

MLME-PROBE.cfm
t«g— with ResultCode = ——
SUCCESS

DEV-3
MAC/MLME

—Imm-ACK

Current

Probe Request
command with —————»|
IR field = yy

Probe Response

- command with —
IEs Provided = requested IEs
Imm-ACK ————— |
\j

DEV-2
MAC/MLME

——MLME-PROBE.ind —P»|

-~

MLME-
PROBE.rsp

DEV-2
DME

Key

req = request
ind = indication
Isp = response
cfm = confirm
IR = information

requested
IE = information

element

Figure 128 - M SC for acquiring DEV IEsusing the Probe
Request and Probe Response commands

Submission

DEV-3
FCSL/PAL

DEV-3
MAC/MLME

ProbeTimeout

[

Suggested

Probe Request

IR field = yy

Probe Response
command with
|IEs Provided = requested |IEs

command with ————»|

DEV-2
MAC/MLME

|EEE - 04/401r1

DEV-2
FCSL/PAL

Key
IR = information
requested
|IE = information
element

Figure 128 - M SC for acquiring DEV |Esusing the Probe
Request and Probe Response commands

Page 39
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Current Suggested

DEV-3 DEV-3 DEV-2 DEV-2
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL

DEV-3 DEV-3 DEV-2
DME MAC/MLME MAC/MLME
MLME-
_ 4>
ANNOUNCE.req Aounce AnnounceTimeout co?nnmngﬁgcvsith >
AnnounceTimeout command with > ” IEs Provided Key
|Es Provided qs ?equest IE = information
= element
MLVE ——Imm-ACK MLME- ind =indication
: [ ; cfm = confirm
< ANNOUNCE cfm ANNOUNCE nd IE = information
with ResultCode = element <_Announce Response
V SUCCESS V V command
\ \/ \ \

Figure 129 - M SC showing sending of infor mation using

the Announce command _ _ _
Figure 129 - M SC for sending unrequested DEV |Esusing

the Announce Request and Announce Response commands
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10 September, 2004

DEV-3
DME

B

Current
DEV-3 DEV-2 DEV-2
MAC/MLME MAC/MLME DME
MLME-CHANNEL- q
STATUS.req
ChannelStatus% Channel Status
Timeout Request command
< Imm-ACK | MLME-CHANNEL- _|
STATUS.ind
4_MLME-CHANNEL- |
Channel Status STATUS.rsp
Response command Key
e Imm-ACK ——»{ | req = request
ind = indication
MLME-CHANNEL- rsp = response
STATUS.cfm ] cfm = confirm
with ResultCode =
SUCCESS

Channel status determined

v

Y

=

Figure 130 - MSC for deter mining the channel status
between two DEVs using the Channel Satus Request and
Channel Satus Response commands

Submission

|EEE - 04/401r1

Suggested
DEV-3 DEV-3 DEV-2 DEV-2
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
ChannelStatus%
Timeout Channel Status I

Request command

Channel Status
¢ Response command

Figure 130 - M SC for determining the channel status
between two DEVsusing the Channel Status Request and
Channel Satus Response commands
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Current Suggested
PNC PNC DEV-1 DEV-1 PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
| MLME-REMOTE- __|
SCAN.req @eacon transmission (optionally with quiet channel time for scanD
Remote Scan
RemoteScan Request command
Timeout RemoteScan
< Imm-ACK | MLME-REMOTE- | Timeout X
beacon (optionally SCAN.ind Remote Scan I
with quiet channel —p{ Request command
time for scan) [--MLME-SCAN.req —
——MLME-SCAN.cfm - Perform scan
| @ MLME-REMOTE- _| procedure
Remote Scan SCAN.rsp Remote Scan
- Response command — Response command
MLME-REMOTE- L jmm-ACK ——»| | ' i’e Lest 4 ith Reason Code =
SCAN.cfm . 3:. (;q ; a Success
" with ResultCode = ] ind = indication
SUCCESS rsp = response
cfm = confirm v v v v
Figure 131 - Remote scan M SC Figure 131 - Remote scan MSC

Submission Page 42 John C. Sarallo - Appairent Technologies



10 September, 2004 |EEE - 04/401r1
Current Suggested
PNC PNC DEV-1 DEV-1 PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
MLME-PICONET- MLME-PICONET-
| PARM-CHANGE feq — PARM-CHANGEreq W beacon with
with new BSID _ with ChangeType = BSID | Piconet Parameter >
or PNID  beacon with Change IE indicating
| Piconet Parameter —p new BSID Key
Change IE with new H req = request
BSID or PNID o bleacons ind = indication
] cfm = confirm
: Key before switching !
x # of beacons req = request to new BSID
before switching cfm = confirm ;
]
0 neV\I/ BSID beacon with
: | Piconet Parameter >
beacon with Change IE indicating
MLMEPICORET: | ™ revBeb
PARM-CHANGE.cfm ;
¢ ithResultCode= | BSIDOrPNID MLME-PICONET- PR WINNew__p | LME-PICONET-
SUCCESS 4 PARM-CHANGE.cnf — - PARM-CHANGE.ind »
with ChangeType = BSID with ChangeType = BSID
New PNID or BSID for piconet
j V V ﬁ —_ New BSID for Piconet —
. . v ! ! v
Figure 134 - MSC for changing either the PNID or BSID

for a piconet
Figure 134 - M SC for changing the BSID for a piconet
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Current Suggested
PNC PNC DEV-1 DEV-1 PNC PNC DEV-1 DEV-1
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
I I
Channel status determined
Channel status determined to be unsatisfactory
— to be unsatisfactory —
beacon with
MLME-PICONET- Piconet Parameter
" PARM-CHANGE. req > Change IE indicating
' . Key new Channel
beacon with req = request i
Piconet Parameter — fm = confi !
Change IE ¢im = confirm x # of beacons - Key
; before switching ind = indication
: to new Channel
x # of beacons H
. . ]
before switching beacon with
to new channel .
. Piconet Parameter I
S Change IE indicating
beacon with new Channel
Piconet Parameter —p|
Change IE . — PNG and all DEVS | S
PNC moves to DEV moves to
new channel new channel
— beacon on
beacon I -
(on new - MLME-PICONET- new channel MLME-PICONET-
MLME-PICONET- channel) PARM-CHANGE.ind_| _PARI\/I-CHANGE.ind>
| @ "ARM-CHANGE.cnf _| with ChangeType = with ChangeType =
with ResultCode = CHANNEL CHANNEL
SUCCESS v v v v
Figure 135 - MSC for changing piconet parameters Figure 135 - MSC for changing the channel for a piconet
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Current Suggested
DEV-2 DEV-2 DEV-3 DEV-3
DEV-2 DEV-2 DEV-3 DEV-3 FCSL/PAL MAC/MLVE MAC/MLME FCSL/PAL
DME MAC/MLME MAC/MLME DME
Determines that a TX
MU\éE"AT,:('GPEO WER- Power Change at DEV-2 is
-— req — needed
with TrgtlD = DEV-2,
TXPowerChange = yy
i TXPowerChange
Transmit Power Change TXPowerChange Transmit Power Change Timeout 9
< command with | Timeout <& Request command with —
@ VWME-TXPOWER | TX Power Change =yy TX Power Change =yy
-CHANGE.ind
—Imm-ACK——® Transmit Power Change
| Response command
rqu-e?/equest ML@EX,\T (-BTEO\?/ER- with Reason Code = ™|
= .cIm
. o — — Success
ind = indication with ResultCode =
cfm = confirm SUCCESS
v v v v \ Y Y \
Figure 136 - Transmit power change M SC Figure 136 - Transmit power change M SC
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Current Suggested
DEV DEV PNC DEV DEV PNC PNC
DME MAC/MLME MAC/MLME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
MLME-PS-SET-
MLME-PS-SET- — >
INFORMATION.req ™| INFORMATION.req
. Key
PS Set Information
. — —P req = request
PS Set Information Request command _ i
Key X Request command ’ PSRequest cfm = confirm
req = request PSRequest Timeout
cfm = confirm Timeout —Imm-ACK
PS Set Information Response <« RPS Set Information d —|
command with PS Set Structures .esponse comman
K- with PS Set Structures
MLME-PS-SET- I Imm-ACK > MLME-PS-SET-
INFORMATION.cfm & I NFORMATION.cfm ™|
with PSSetStructureSet,
v ResultCode = SUCCESS v v \ \ \ \
Figure 140 - M SC for PS set information exchange Figure 140 - MSC for PS set information exchange
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Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
MLME-SPS-CONFIGURE.req
| with SPSSetindex = Unallocated
DSPS Set, SPSSetOperation = join,
WakeBeaconinterval = N SPS Configuration Request
command with SPS Set Index
Key ——— = Unallocated DSPS set, —p»
_ Operation Type = join,
req = request
q B que PSRequest Wake Beacon Interval = N
cfm = confirm Timeout
— Imm-ACK
SPS Configuration Response
command with SPS Set Index
= new DSPS set index,
Next Wake Beacon = X
é IMM-ACK ————— P
MLME-SPS-CONFIGURE.cfm
with SPSSetindex = new PS Set,
| — SPSSetOperation = join, —
NextWakeBeacon = N
ResultCode = SUCCESS
N New SPS set created A
\ 4

Figure 141 - MSC for DSPS set creation

Submission
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DEV DEV
FCSL/PAL MACMVE
—— MLME-SPS-CONFIGURE.reg—
Key
raq:raq[,est PQQH.‘BH
ind =indication Timeout
I'Sp = response
cfm=confirm
4_
|«— MVE-SPS-CONFIGURE.cfim——
\/ \

Suggested

SPS Configuration Request
commend with SPS Set Index

= Unallocated DSPS set, —»

Operation Type =join,
Wake Beacon Interval =N

PNC
MACMVE

o>

SPS Configuration Response

command with SPS Set Index

=newDSPS set index,
Next Weke Beacon =X

|EEE - 04/401r1
PNC
FCSL/PAL
Key
req = request
cfm =corfim

Figure 141 - MSC for DSPS set creation
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Current Suggested
DEV DEV PNC bev bev e NG
DME MAC/MLME MAC/MLME FSUSAP VAOMVE VACNLVE SSP
MLME-SPS-CONFIGURE.req Non-menber
with SPSSetindex = zz, of Stz Key
OperationType = join, ——MVE-SPSCONAGURE req—» req = request
WakeBeaconinterval = N SPS Configuration Request ] ofm =confim
PSRequest command with SPS Set Index = zz, PSRecuest SPS Corfig ration "~ Zz=valid SPS set index
. — R L —p command with SPS Set Index =2z,
Timeout Operation Type = join, Timeot — Operation Type =jain,
Wake Beacon Interval = N Wake Beacon Interval =N
— IMM-ACK ———— DEV Added
toSetz
Key SPS Configuration Response )
req = request -—command with SPS Set Index = zz, — SPS Configuration Response
cfm = confirm Next Wake Beacon = X *mm‘“thspssamf’((:z_
zz = valid SPS set index B
é— ImMmM-ACK ———— P |— MLVE-SPS-CONFIGURE.cfm——
MLME-SPS-CONFIGURE.cfm y——
with SPSSetindex = zz, of Setzz
g OperationType = join, —
NextWakeBeacon = X v v £7
ResultCode = SUCCESS
Joined PSPS or SPS set . . . e . s
% /i v Figure 142 - MSC showing a DEV joining an existing SPS

set
Figure 142 - MSC showing a DEV joining an existing SPS
Set
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Current Suggested
DEV DEV PNC PNC
DEV DEV PNC
FCSL/P MMVE MMVE FCSL/P
DME MAC/MLME MAC/MLME A a2l AT AL
Member
MLME-SPS-CONFIGURE.req of Setzz
— with SPSsetindex = zz, —P Key
OperationType = leave ——MMESPSCONAGURE req—| rcffqu: rﬁﬁﬁﬂ
= m
PSRequest SPS Configuration Request PSRequest SPS Configuration Recuest 2z =valid SPS set index
Timeout command with SPS Set = zz, —P» Timeout —cmnsrtj_\/\nhSPSSet=zz—>
Key Operation Type = leave Operation Type =leave

req = request =y
cfm = confirm g IMM-ACK ————— < from Set zz >

zz = valid PS set index

SPS Corfiiguration Response
MLME-SPS-CONFIGURE.cfm " commendith SPS Set Index =2z |
<« with SPSsetIndex = zz,
OperationType = leave,
ResultCode = SUCCESS [— M_VE-SPS-CONFIGURE.cfm——
<vl\ Left SPS set =zz I Mggggzﬁ
v \ \/ \
Figure 143 - MSC showing a DEV leaving an SPS set Figure 143 - M SC showing a DEV leaving an SPS set

Submission Page 49 John C. Sarallo - Appairent Technologies



10 September, 2004 |EEE - 04/401r1
Current Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3
DEV DEV PNC | FCSL/PAL | MAC/MLME MAC/MLME | FCSL/PAL MAC/MLME FCSL/PAL
DME MAC/MLME MAC/MLME
4/ \k> PM Mode is DEV-2 " DEV2
ACTIVE i i
PA ode ~ACTIVE = R s s
req = request | MLME-PM-MODE .| DEV-2 PM Mode
| MLME-PM-MODE-CHANGE.req | cfm = confirm -CHANGE req is Monitored
with PMMode = SPS PM Mode Change
PSRequest /\ | Request command P
Timeout with PM Mode = SPS
DEV-2
PSRequest L PM Mg?]e Changde c:)r;]gand B PM Mode is Key
Timeout with B Mode = SPS req = request
ind = indication
— IMM-ACK —— PM Mode Change cfm = confirm
< R(_asponse Command__|
MLME-PM-MODE-CHANGE.cfm with Reason Code =
S 3 ) _ — Success
with ResultCode = SUCCESS MLME-PM-MODE
-CHANGE.cfm |
PM Mode = SPS -
beacon with PS Status IE(s) < PMg":ge s
- ] I~ A
WIth bit for DEV set beacon with PS Status IE(s)
in DEVID Bitmap v ¢———————  withbitfor DEV-2set —————— |
in DEVID Bitmap MLME-
| — MONITOR-PM-4»
. . L. MODE.ind
Figure 144 - M SC showing DME initiated PM mode —
changefrom ACTIVE to an SPS mode P Mode is
\ Y \ \j Y \j

Figure 144 - M SC showing DME initiated PM mode
changefrom ACTIVE to an SPS mode
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Current Suggested

DEV-2 DEV-2 PNC PNC DEV3 DEV-3
DEV DEV PNC | FCSL/PAL | MAC/MLME uAC/ LME | FCSL/PAL uAC/ LME FCSL/PAL

DME MAC/MLME MAC/MLME SV Mode s v SEYYTIR
™~ ACTIVE 1 PM Moqe is PM Mode is

4/ PM Mode = ACTIVE \I> Key MLME-PM-MODE g S Ai’uvnﬁé(?eEi\slrz
req = request | -CHANGE.req Monitored

MLME-PM-MODE-CHANGE.req cfm = confirm PM Mode Change
I with PMMode = APS > PSRequest /\ L Request command ]

Timeout with PM Mode = APS

PSRequest DEV-2
Timeout PM Mode is

| PM Mode Change command> rqu:es/equest
with PM Mode = APS PM Mode Change ind = indication

Response Command
— rsp = response

|f— ImMm-ACK—— with R;z\zggsgode = cfm = confirm
MLME—PM—MODE_
|«"-ME-PM-MODE-CHANGE cfm _| “CHANGE cfm
with ResultCode = SUCCESS L~ PM Mode is
<¢/> b ith PS
. n witl
PM Mode = APS beacon with PS - State IE for PS Set 0 _
Status IE for PS Set =0 with bit set for DEV-2 o MLME-

. . E— in DEVID Bit
with bit set for DEV " ftmap -—MONITOR-PM- -

! ! MODE.ind
in DEVID Bitmap v e
PM Mode is
APS
Figure 145 - M SC showing DME initiated PM mode v v v v v v

changefrom ACTIVE to APS
Figure 145 - M SC showing DME initiated PM mode

changefrom ACTIVE to APS
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Current
DEV DEV PNC
DME MAC/MLME MAC/MLME
_MLME—PM—MODE—CHANGE.req> Key
with PMMode = ACTIVE req = request
) cfm = confirm
PSRequestTimeout
| PM Mode Change (:ommamd>
with PM Mode = ACTIVE
<MLME—PM—MODE—CHANGE.cfm_
with ResultCode = SUCCESS
B PM Mode = ACTIVE i
— Imm-ACK
beacon with status
-@——bit for DEV cleared in
all PS Status IE(s)
v v v

Figure 146 - M SC showing DME initiated PM mode
change from any PSmodeto ACTIVE

Submission

Suggested
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| DEV-2 DEV-2 PNC | PNC DEV-3 DEV-3
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL MAC/MLM FCSL/PAL
PM Mode is DEV-2 " DEV2
S_APSOrsPs PM Mode is PM Mode is
ot Monitore APS or SPS,
_ML(’:V"E/;Z’&MODEb DEV-2 PM Mode
E .req B i
PM Mode Change Is Monitored
PSRequest /\ | Request command
Timeout with PM Mode =
ACTIVE Key
DEV-2 req = request
PM Mode is ind = indication
ACTIVE rsp = response
cfm = confirm
PM Mode Change
Response Command __|
with Reason Code =
Success
MLME-PM-MODE __|
-CHANGE.cfm
PM Mode is
< >
N~ ACTIVE T
C beacon with status
[ —  hit f:)IrP%EV 2 cleared in > MLME-
al Status IE(s) | MONITOR-PM- ]
MODE.ind
DEV-2
PM Mode is
ACTIVE
A\ \ \ \ A\

Figure 146 - M SC showing DME initiated PM mode
change from any PSmodeto ACTIVE
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Current

|EEE - 04/401r1

Suggested

DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 FCSLPAL MAGIMLME | FCoUPAL | MACIMLME | MA?:%?@ FCBLIPAL
DME MAC/MLME MAC/MLME DME MAC/MLME DME
DEV-3 .
MLME-CREATE- PM Mode is PM Mode is DSPS
i MLME-CREATE- DSPS ~—
+— STREAM.req \Aﬂth} — STREAM.req
CTARateType =0 RequestTimeout Channel Time
Channel time request process < DEV-3in > W'ﬁ'eglﬁéggg‘;ng 0 Key .
. req = reques:
with DEV-2 and PNC DSPS mode esources ind = indication
available rsp = response
‘ Channel Time cfm = confirm
beacon in DEV-3's wake superframe, CTA Status |E with [-— Qii”ﬁgiiin"@‘ﬂ,i”f ——
Key «@— DestID = DEV-3 DEVID, PCTM |E with DEV-3's DEVID bit —m»{ Success, DEV in PS Mode
req = request set, CTA block with SrcID = DEV-3 DEVID, DestID = PNCID
ind = indication ‘ g MLME-CREATE-
fsp = response PM Mode Change command STREAM.cfm
< ) © I ——
ofm = confirm with PM Mode = ACTIVE < Sge;/”j;" S
| ‘ACK MLME-PM- S~ PFVS ] beacon in DEV-3's wake superframe, CTA Status IE with
mm- —P MODE-ACTIVE.ind |«¢— DestID = DEV-3 DEVID, PCTM IE with DEV-3’s DEVID bit —jm
™ with PMActiveEvent* set, CTA block with SrcID = DEV-3 DEVID, DestiD = PNCID | MLME-PM-MODE-
CHANGE.ind
=DATA_PENDING
- MLME-PM-MODE
-CHANGE.req ~ |
Build
de Ch
beacon DEV-3 changes - o MROeqeugsrange | PSRequest
state to ACTIVE c:ﬂmg‘landAgi;lTvPEM Timeout
MLME-CREATE- . . ode =
STRE(,:AM ofm beacon with DEV-2 requested CTA and without DEV-3's
. g‘* . . . . DEV-3
with ResultCode = DEVID hit set in either the PS Status IE or in the PCTM |E < PM Mode is >
SUCCESS ACTIVE
v PM Mode Change
Response
— command with |
Reason Code = MLME-PM-
- - - .-, . Success MODE
Figure 147 - M essage sequence showing MLME initiated " cHANGErsp P
with ResultCode =
1 SUCCESS
PM mode changefrom DSPSto ACTIVE in responseto a
H H <_PM Mode is ACTIVE >
new chanel time allocation
" beacon with DEV-2 requested CTA and without DEV-3's )
DEVID bit set in either the PS Status IE or in the PCTM IE
MLME- MLME-
|«4—MONITOR-PM-— —— CREATE- —»
MODE.ind STREAM.ind
d DEV-3 L~ Stream from ~
M Mode is ACTIV DEV-2
I 1 \/ \/

Submission
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Figure 147 - M essage sequence showing MLME initiated
PM mode change from DSPSto ACTIVE inresponseto a

new chanel time allocation

Suggest monitoring of target DEV PS Mode be automatically acti-

vated in channel time request is received for aPS DEV.
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10 September, 2004

urrent
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-SECURITY
—— -INFO.reqwith —p»
queried DEVID =nn Security Information
Request command
Key [—— IMM-ACK
MLME-SECURITY

req = request I -INFO.nd —>
ind =indication ’
(r;p = fe;ﬁ’f‘?”se MLME-SECURITY

m = confirm } )

Security Information l— INFQ.rsp wih |
command — Security Record

MLME-SECURITY for DEVID=nn

-INFO.cfmwith F————IMM-ACK————p»

¢ Security Record
for DEVID =nn
y \j \j

Figure 148—M essage sequence chart for DEV-DEV Secu-

Submission

rity information request
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Page 54

Suggested
DEV-1 DEV-1 DEV-2 DEV-2
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
MLME-SECURITY
-INFO.req
Request Security Information
Timeout | F——Request command with—pm
- _ MLME-SECURITY
queried DEVID = nn INFO.nd —P
Key
req = request
ind = indication Security Information MLME-SECURITY
rsp :_ response command with -INFO.rsp
cfm = confirm ¢ Security Record
for DEVID=nn
MLME-SECURITY
-INFO.cfm
y y y y

Figure 148—M essage sequence chart for DEV-DEV Secu-

rity information request
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Current Suggested

New PNC New PNC PNC PNC New PNC New PNC Old PNC Old PNC
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL

beacon with PNC
MLME-SECURITY Handover |IE
F—-INFO.req with queried-»| MLME-NEW- y indicating DEV
DEVID = BestID Security Information PNC.indication is new PNC
Request command ’
MLME-SECURITY
Key ¢———Imm-ACK———  MLME-SECURITY ——  .NFOreq
req = request -INFO.ind Request Security Information
ind = indication Timeout Request command
rsp = response MLME-SECURITY with queried » MLME-SECURITY
cfm = confirm Security Information -INFO.rsp with Key DEVID = BcstiD —— NFOind ™
— — Security records req = request '
command for all DEVs ind = indication MLME-SECURITY

MLME-SECURITY Imm-ACK rsp =response Security Information — NP —

-INFO.cfm with » cfm = confirm command with -INFO.rsp
¢ Security Records Security records
for all DEVs
Y for all DEVs Y Y MLME-SECURITY
-INFO.cfm
Y Y Y \/

Figure 149—M essage sequence chart for New PNC-Old

PNC Security Information transfer Figure 149—M essage sequence chart for New PNC-Old

PNC Security Information transfer

» Suggest FCSL/PAL of new PNC told of handover at the reception of
first Handover IE.
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Current Suggested
DEV-2 DEV-2 DEV-3 DEV-3 DEV-2 DEV-2 DEV-3 DEV3
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
MLME-SECURITY-
- MESSAGE.req with—p» | MLME-SECURITY-_ |
- : MESSAGE.req
SecurityInformation Security Message
SecMsgTimeout Security Message ) command
command with
MLME-SECURITY- Securitylnformation
[«——Imm-ACK ——MESSAGE.ind with—pm{ MLME-SECURITY-
MLME-SECURITY Securitylnformation Key MESSAGE.ind »
4_-MESSAGE.cfm with | Key req =request
ResultCode = req = request ind =indication
SUCCESS ind = indication
rsp =response
cfm = confirm
\ \J \J \J \ \ \ \

Figure 150—M essage sequence chart for sending security Figure 150—M essage sequence chart for sending security
information with the Security M essage command infor mation with the Security M essage command
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Current
DEV-1 DEV-1 PNC PNC
DME MAC/MLME MAC/MLME DME
MLME-
Key le@—DISTRIBUTE- —
req = request KEY.req
ind = indication L
cfm = confirm ¢ Distribute Key DlstrlbuteKey
Request command Timeout
MLME- Imm-ACK ———p»
leg—DISTRIBUTE- —
KEY.ind MLME-
DISTRIBUTE-
— KEY.cfm with —{
ResultCode
= SUCCESS

Figure 151—M essage sequence chart for PNC-DEV key

Submission

distribution
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|EEE - 04/401r1
Suggested
DEV-1 DEV-1 PNC PNC
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
Distribute Key
<_Request command
\j \J \J \J

Figure 151—M essage sequence chart for PNC-DEV key
distribution
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10 September, 2004

Current
DEV-1 DEV-1 DEV-2 DEV-2
DME MAC/MLME MAC/MLME DME
MLME-
l<@—DISTRIBUTE- —
KEY.req
Distribute Key % L
il Request command D|str|buteKey
Timeout
MLME- Imm-ACK ———p{
lag— DISTRIBUTE- —
KEY.ind
MLME-
| — DISTRIBUTE-
Distribute Key
KEY.rs — —
P Response command
l<—— Imm-ACK
Key > MLME-
req = request DISTRIBUTE-
ind = indication — KEY.cfm with —m|
rsp =response ResultCode =
V cfm = confirm v v SUCCESS v

Figure 152—M essage sequence chart for peer-to-peer key

Submission

distribution

Page 58

|EEE - 04/401r1
Suggested
DEV-1 DEV-1 DEV-2 DEV-2
FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL

Distribute Key % S

Request command DlstrlbuteKey

Timeout

Distribute Key N

Response command

\j \J \/ \/

distribution

Figure 152—M essage sequence chart for peer-to-peer key
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Current Suggested
DEV-1 DEV-1 Key originator Key orignator DEV-1 DEV-1 Key originator Key orignator
DME MAC/MLME MAC/MLME DME FCSL/PAL MAC/MLME MAC/MLME FCSL/PAL
MLME-REQUEST-
KEY.req >
comaes K —Femener_ oo kPt
i Timeout
Timeout [«——Imm-ACK | MLME-REQUEST- »
KEY.ind
Request Key ‘MLME—REQUEST— ]
«@— Response KEY.rsp Request Key
command l«@— Response
Imm-ACK —— command
MLME-REQUEST- Key
KEY.cfm req = request
with ResultCode = | ind = indication
SUCCESS Isp =response
v v cfm = confirm v v v v v

Figure 153—M essage sequence chart for DEV key request
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Figure 153—M essage sequence chart for DEV key request
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Current
DEV DEV
DME MAC/MLME

DEV association process with
parent PNC and if required,
establishes secure membership
I I
DEV channel time request for a
pseudo-static CTA with itself as
SrcID and DestID

Key
| MLMESTART- | req = request
DEPENDENT-PNC.req cfm = confirm
PNC
initialization
procedure
DEPENDENT-PNC i __|— o beecon
| OF7" -PNG.eim | with child PNC parameters
v with ResultCode = v

SUCCESS

Figure 99 - M SC for creating a child piconet

Submission

Page 60

|EEE - 04/401r1
Suggested

DEV
FCSL/PAL

DEV
MAC/MLME

Key
req = request
cfm = confirm

-

Now PNC
FCSL/PAL

Figure99-M

MLME-

START.req »

DEV association process with
parent PNC and if required,
establishes secure membership

DEV channel time request for a
pseudo-static CTA with itself as
SrcID and DestID

[
Piconet
initialization
procedure

MLME-
START.cfm
with ResultCode =~ |
SUCCESS

First beacon
with child PNC—p»
parameters

SC for creating a child piconet
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¢ MLME-PNC- — HandoverTimeou%
Handoverﬂmeout% HANDOVER req PNC Handover _| |
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MLME-PNC- i ACK L oPT
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command req = request beacon with
_PNC- L T D >
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-INFO.cfm ISp =response Stream
) L ’ cfm = confirm from PNC
Optional security information handover
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Information command Information Transfered from PNC to DEV-2
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<~ ] =
PNC Handover 1 ' H
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Figure 94 - PNC handover MSC Figure 94 - PNC handover MSC
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 — -
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-INFO.cfm @
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PNC Handover | - -
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Information command Transfered from PNC to DEV-2
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Imm-ACK > —— with Reason Code = -
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all PNC related information and <
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PNC Handover modification, new Target ID for
Response command existing Stream Index
with Reason Code = ™
DEVID in parent piconet <_MLME_,\‘EW__q—O|d PNC beacon with PII\IC Handover |E————»|
——Imm-ACK PNC.ind !
]
PNC requests isoch stream modification, i
new Target ID for existing Stream Index )
— [«—————————Old PNC beacon with PNC Handover |E———|
«— 0ld PNC beacon with handover IE » MLME-NEW
i — -PNCind ] Now PNC Now DEV-N
3 MAC/MLME MAC/MLME
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HANDOVER cnf New PNC beacon—m» New PNC beacon————p»
DEV-2 assumes Original PNC relinquishes Now PNC
control, now is PNC DME | is DEV-1 DME FCSL/PAL
and PNC MLME control, now is DEV- | MLME-NEW-_ | | MLME-NEW- |
' and DEV-1 MLME. PNC.ind PNC.ind
MLME-PNC- |@——————New PNC beacon ——F————P»| '\"ZOCWSEL)E\XP
|« HANDOVER.ind —
Y (compieteD) Y y Y Y Y Y Y Y
Figure 95 - Successful PNC handover in a dependent Figure 95 - Successful PNC handover in a dependent
piconet piconet
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’ DEV-2 ‘ ’ DEV-2 ‘ ’ PNC ‘ ’ PNC ‘ ’ DEV-3 ‘ ’ DEV-3 ‘
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< MLME-PNC- |
HandoverTimeout HANDOVER req HandoverTimeout X—
PNC Handover
PNC Handover -
¢Request command | | Recpest command
MLME-PNC- < PNC begins handover data >
| @HANDOVER ind—{——IMM-ACK——7%> Key transfer process
(STARTED) req = request |
DEV-2 fails to become member of ind = indication DEV-2 fails to become mermber 0f>
( parent piconet ) ISp =response parent piconet
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MLME-PNC- PNC Handover
HANDOVER.rsp > PNC Handover | ﬁponse oomoggij N
ReasonCode = Rgsponse command | N UnablReasone e
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OxFE
r——Imm-ACK MLVE-PNG Original PNC remains
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ReasonCode =
FAILED
Y Y Y Y Y \j Y Y Y Y

Figure 96 - Failed dependent PNC handover when tar get
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DEV-2 DEV-2 PNC PNC DEV-3 DEV-3 | DEV-2 | | DEV-2 | PNC | PNC | | DEV-3 | DEV-3 |
DME MLME MLME DME MLME DME DME MAC/MLME MAC/MLME DME MAC/MLME DME
MLME-PNC- | )
HandoverTimeout HANDOVER req Ha”dO"erT'me"”‘X_
PNC Handover PNC Handover ||
Request command Request command
MLME-PNC-
<@ HANDOVER.ind —| Imm-ACK gl DEV-2 becomes member of parent
(STARTED) Key piconet (if not already member)
DEV-2 becomes member of parent req = request
piconet (if not already member) ind = indication Stream to
PNC Information ISp =response DEV-2
command cfm = confirm R "
eacon witl
-PNC- - —————— >
¢M:.’\l;/::If:)Ple\ln? o Imm-ACK - allocated stream CTA
- Stream
( Optional security information handover :from :PNC
PNC Handover
Information command - Mandatory and Optional Handover Information Transfered
MLME-PNC- Imm-ACK from PNC to DEV-2
| HANDOVER.rsp > PS Setinformation | |
Response command PNC Handover
Imm-ACK P Response command
. —— with Reason Code = —p»|
New PNC MLME received Success, Ready for
all PNC related information and Handover
MLME-PNC-HANDOVER.rsp 6
PNC Handover PNC request for isoch stream
Response command 1p modification, new Target ID for
Reason Code = DEVID existing Stream Index fails
in parent piconet
r——Imm-ACK HandoverTimeout %
PNC request for isoch stream modification,
new Target ID for existing Stream Index fails PNC Handover
Request command
PNC handover Handover Status =
request command, Cancelled
Handover Status = PNC Handover
Cancelled Response command
——with Reason Code = —»{
Imm-ACK > MLME-PNC- Success, Handover
X—  HANDOVER.cnf Cancelled a
ResultCode =
FAILED
. . Original PNC remains
Original PNC remains PNC of dependent piconet
PNC of dependent piconet
\ \J \j \j v \j \/ \/ \j
Figure 97 - Failed dependent PNC handover when contr ol Figure 97 - Failed dependent PNC handover when control
for the dependent piconet CTA ishanded over in the for the dependent piconet CTA ishanded over in the
parent piconet parent piconet
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