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1.    Layer Management

6.1 Overview

6.2 Generic

6.3 MLME SAP Interface

6.3.1.1 MLME-Tx-POWER-CHANGE.request  (Comment ID 604)

This primitive initiates a request  directed to a peer DEV to either increase or decrease its transmit power. The  semantics of this primitive are:


MLME-Tx-POWER-CHANGE.request



(



DestinationDEVID,



TxPowerChangeValue



)

1.3.1.1.1 When generated

This primitive is sent by the initiating DME to its MLME.

1.3.1.1.2 Effect upon receipt

The MLME, upon receiving this primitive, sends a directed TRANSMIT-POWER-CHANGE command frame xref: (TRANSMIT-POWER-CHANGE command subclause in clause7) to a peer DEV with which it is currently communicating.  

6.3.1.2 MLME- Tx-POWER-CHANGE.indication

This primitive indicates the reception of a directed TRANSMIT-POWER-CHANGE command frame. The semantics of this primitive are:


MLME- Tx-POWER-CHANGE.indication



(



TxPowerChangeValue



)

1.3.1.2.1 When generated

The MLME, upon receiving a directed TRANSMIT-POWER-CHANGE command from a peer DEV, sends this primitive to its DME.

1.3.1.2.2 Effect upon receipt

The DME, upon receiving this primitive, may either honor the request, ignore the request,  or attempt a best effort change in its transmit power xref( Transmit Power Control sub clause in Clause 8).

6.3.1.3 MLME- Tx-POWER-CHANGE.confirm

This primitive informs the initiating DME that its request for a transmit power change is complete. The semantics of this primitive are:


MLME-Tx-POWER-CHANGE.confirm



(



ReasonCode



)

1.3.1.3.1 When generated

The MLME sends this primitive to its DME after receiving either an ACK or an ACK_TIMEOUT.

1.3.1.3.2 Effect upon receipt

The initiating DME is informed that its request for a transmit power change is either successful or unsuccessful.  If  unsuccessful (ACK not received before ACK_TIMEOUT interval), the DME may either resend the MLME-Tx-POWER-CHANGE.request or send an MLME-CHANNEL-STATUS.request to the same peer DEV.  If successful (ACK received before ACK_TIMEOUT interval), the DME is notified that the Tx-POWER-CHANGE.request has been executed.

6.3.1.4 MLME-CHANNEL-STATUS.request  (Comment Ids 468,469,470,605,606,607,608,610,611, 612,613,615,6161438)

This primitive initiates checking the status of the RF channel between two DEVs in the same piconet.  The semantics of this primitive are:


MLME- CHANNEL-STATUS.request



(



RemoteDEVID



)

1.3.1.4.1 When generated

This primitive is sent by the initiating DME to its associated MLME to request the status of the RF channel between the initiating DEV and the target DEV specified in the RemoteDEVID. 

1.3.1.4.2 Effect upon receipt

The MLME upon receiving this primitive from its DME will send a CHANNEL-STATUS-REQUEST commnd xref: (CHANNEL-STATUS-REQUEST command) to the target DEV specified in the RemoteDEVID.  

6.3.1.5 MLME-CHANNEL-STATUS.indication

This primitive indicates the reception of a CHANNEL-STATUS-REQUEST command frame. The semantics of this primitive are:


MLME-CHANNEL-STATUS.indication



(



RequestorDEVID



)

1.3.1.5.1  When generated

The MLME sends this primitive to its DME upon receiving a CHANNEL-STATUS-REQUEST command from the requesting DEV. 

1.3.1.5.2 Effect upon receipt

The non initiating DME upon receiving an MLME-CHANNEL-STATUS.indication, sends its MLME an MLME-CHANNEL-STATUS.response.

6.3.1.6 MLME-CHANNEL-STATUS.response

This primitive initiates the DME response to a  MLME-CHANNEL-STATUS.indication. The semantics of this primitive are:


MLME-CHANNEL-STATUS.response



(



RequestorDEVID,



SamplingWindowSize,



TxFrameCount,



RxFrameCount,

RxFrameErrorCount,



RxFrameLostCount



)

1.3.1.6.1 When generated

This primitive is sent by the non-initiating DME to its MLME upon receiving an MLME-CHANNEL-STATUS.indication.

1.3.1.6.2 Effect upon receipt

The MLME generates a CHANNEL-STATUS-RESPONSE xref (CHANNEL-STATUS-RESPONSE) command and sends it to the RequestorDEVID .

6.3.1.7 MLME-CHANNEL-STATUS.confirm

This primitive informs the initiating DME that its request for channel status is complete.  The semantics of this primitive are:


MLME- CHANNEL-STATUS.confirm



(



RemoteDEVID,



SamplingWindowSize,



TxFrameCount,



RxFrameCount,

RxFrameErrorCount,



RxFrameLostCount



ReasonCode



)

1.3.1.7.1 When generated

The MLME sends this primitive to its associated DME after receiving either a CHANNEL-STATUS-response command or an RESPONSE_TIMEOUT.

1.3.1.7.2 Effect upon receipt

The initiating DME is informed that its channel status request is either successful or unsuccessful.  If unsuccessful, the DME  may resend an MLME-CHANNEL-STATUS.request to the same remote device.  If successful, the DME will have acquired the channel status parameters it requested for the RF channel between it and the remote DEV.  In addition, the DME may initiate another MLME-CHANNEL-STATUS.request to a different remote DEV.

1.3.1.7.3 MLME-CHANNEL-STATUS message sequence chart (Comment ID #617)

Figure vv illustrates the sequence of messages involved in determining the channel status between any two associated and authenticated devices.
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6.3.1.8 MLME-REMOTE-SCAN.request  ( Comment ID # 620,621,622)

This primitive is used by the PNC to request an associated and authenticated DEV to initiate a channel scan.  The semantics of this primitive are:


MLME-REMOTE-SCAN.request



(



RemoteDEVID,



ChannelList,



)

1.3.1.8.1 When generated

The DME sends this primitive to its MLME to initiate a remote channel scan by an associated and authenticated DEV.

1.3.1.8.2 Effect upon receipt

The MLME, upon receiving this primitive, sends a REMOTE-SCAN-REQUEST command frame to the associated and authenticated DEV specified by the RemoteDEVID.

6.3.1.9 MLME-REMOTE-SCAN.indication

This primitive indicates the reception of a REMOTE-SCAN-REQUEST command frame from its PNC. The semantics of this primitive are:


MLME-REMOTE-SCAN.indication



(



RequestorDEVID



ChannelList,



)

1.3.1.9.1 When generated

The remote DEV MLME sends this primitive to its DME upon receiving a REMOTE-SCAN-REQUEST command frame from its PNC.

1.3.1.9.2 Effect upon receipt

The DME upon receiving this primitive may send either an MLME-SCAN.request to its MLME xref (MLME-SCAN.request) to initiate the requested channel scan or an MLME-REMOTE-SCAN.response with ReasonCode set to REQUEST_DENIED. 

6.3.1.10 MLME-REMOTE-SCAN.response

This primitive initiates a DME response to an MLME-REMOTE-SCAN.indication . The semantics of this primitive are:


MLME-REMOTE-SCAN.response



(



RequestorDEVID



PiconetDescriptionSet,



ReasonCode



)

1.3.1.10.1 When generated

The DME sends this primitive to its MLME, after either refusing the REMOTE-SCAN-REQUEST or  accepting the request by initiating an MLME-SCAN.request and receiving a subsequent  MLME-SCAN.confirm.

1.3.1.10.2 Effect upon receipt

The MLME upon receiving this primitive sends a REMOTE-SCAN-RESPONSE command frame to its PNC.

6.3.1.11 MLME-REMOTE-SCAN.confirm

This primitive informs the PNC DME its request for a remote DEV to perform a channel scan and report its results to the PNC is complete.  The semantics of this primitive are:


MLME-REMOTE-SCAN.confirm



(



RemoteDEVID,



PiconetDescriptionSet,



ReasonCode



)

1.3.1.11.1 When generated

The MLME sends this primitive to its DME upon receiving either a REMOTE-SCAN-RESPONSE command or an RESPONSE_TIMEOUT.

1.3.1.11.2 Effect upon receipt

The initiating PNC DME is informed whether its request for a channel scan performed by a remote DEV is successful or unsuccessful.   If unsuccessful, the PNC DME has the choice of either resending the request to the same remote DEV when the ReasonCode = RESPONSE_TIMEOUT or to another remote DEV when the ReasonCode = REQUEST_DENIED.  If successful the DME will have acquired information regarding the channels the remote DEV scanned on its behalf.  The DME may decide, using an algorithm outside the scope of this standard, to  initiate an MLME-CHANGE-CHANNEL.request or to keep the piconet in the current channel.

6.3.1.12 MLME-REMOTE-SCAN message sequence chart (Comment ID # 623 )
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6.3.1.13 MLME-CHANGE-CHANNEL.request

This primitive initiates changing from the currently used piconet channel to a new one. The semantics of this primitive are:


MLME-CHANGE-CHANNEL.request



(



NewChannelIndex,



ChannelChangeTimeout



)

1.3.1.13.1 When generated

The PNC DME sends this primitive to its MLME after the PNC DME determines the current channel is unsatisfactory and that a new channel with satisfactory  characteristics is available.

1.3.1.13.2 Effect upon receipt

The PNC MLME upon receiving this primitive initializes the Channel Change Element with the NewChannelIndex and ChannelChangeTimeout  parameters.  The PNC MLME then initializes a beacon frame with the Channel Change Element .  

6.3.1.14 MLME-CHANGE-CHANNEL.confirm

This primitive confirms the MLME-CHANGE-CHANNEL.request is fulfilled. The semantics of this primitive are:


MLME-CHANGE-CHANNEL.confirm



(



ReasonCode



)

1.3.1.14.1 When generated

The PNC MLME sends this primitive to its DME  when the following conditions are fulfilled:

1) receiving the MLME-CHANGE-CHANNEL.request 

2) After the first beacon has been broadcast in the new channel

3) Before the ChannelChangeTimeout interval expires

1.3.1.14.2 Effect upon receipt

The PNC DME upon receiving this primitive is notified that the MLME-CHANGE-CHANNEL.request is complete.

6.3.1.15  MLME-CHANGE-CHANNEL message sequence chart. (Comment ID # 623)

Figure ww illustrates the message sequence involved in determining the current channel in which the piconet is operating is unsatisfactory, and transitioning  the current piconet  to the new channel indicated in the BEACON.


[image: image3.wmf]PNC

DME

PNC

MLME

BEACON

w/ChannelChange

Info Element

DEV-1

MLME

DEV-1

DME

     Key

req = request

ind  = indication

rsp  = response

cfm  = confirm

MLME-CHANGE-

CHANNEL.req

BEACON

in new

Channel

Channel Status Determined

to be Unsatisfactory

BEACON

w/ChannelChange

Info Element

Channel

Change

Timeout

DEV moves

to new

channel

x # of Beacons

before  Switching

to New Channel


6.3.1.16 MLME-PROBE-DEV.request ( Comment ID # 648,649,652,650)

This primitive initiates a request for a list of selected information elements from a remote DEV. The semantics of this primitive are:


MLME-PROBE-DEV.request



(



RemoteDEVID,



InfoElementMap,



InfoElementList



)

1.3.1.16.1 When generated

The initiating DME sends this primitive to its MLME.

1.3.1.16.2 Effect upon receipt

  The MLME, upon receiving this primitive, first initializes the PROBE-REQUEST command xref ( PROBE-request command) Information Request field with  the indicated InfoElementMap,  second initializes the Information elements field with the requesting DEV’s InfoElementList, and finally sends a PROBE-REQUEST command xref (  PROBE-request command) to the remote DEV specified by the RemoteDEVID.  

6.3.1.17 MLME-PROBE-DEV.indication

This primitive indicates the reception of a request for a list of selected information elements. The semantics of this primitive are:


MLME-PROBE-DEV.indication



(



RequestorDEVID,



InfoElementMap,



InfoElementList



)

1.3.1.17.1 When generated

This primitive is sent by the MLME to its DME upon receiving a PROBE-REQUEST command xref ( PROBE-request).

1.3.1.17.2 Effect upon receipt

The DME upon receiving this primitive sends an  MLME-PROBE-DEV.response to its MLME.

6.3.1.18 MLME-PROBE-DEV.response

This primitive initiates a response to an MLME-PROBE-DEV.indication. The semantics of this primitive are:


MLME-PROBE-DEV.response



(



RequestorDEVID ,



InfoElementMap,



InfoElementList



)

1.3.1.18.1 When generated

The DME sends this primitive to its MLME.

1.3.1.18.2 Effect upon receipt

The MLME upon receiving this primitive sends a PROBE-RESPONSE xref ( PROBE-response) command to the requesting DEV specified by the RequestorDevAddress.

6.3.1.19 MLME-PROBE-DEV.confirm

This primitive informs the initiating DME its request for device information elements from a remote DEV is complete. The semantics of this primitive are:


MLME-PROBE-DEV.confirm



(



RemoteDEVID,



InfoElementMap,



InfoElementList



ReasonCode



)

1.3.1.19.1 When generated

The MLME sends this primitive to its DME upon receiving a PROBE-RESPONSE xref ( PROBE-response) command or a RESPONSE_TIMEOUT.

1.3.1.19.2 Effect upon receipt

The initiating DME upon receiving this primitive is informed whether the list  of information elements requested from the remote DEV was successful of unsuccessful.  If unsuccessful the DME may resend the MLME-PROBE-DEV.request with the same list of requested information elements.  If successful, the DME will have acquired the information it requested from the remote DEV and may initiate another MLME-PROBE-DEV.request to a different remote device.

6.3.1.20 MLME-PROBE-DEV message sequence chart (Comment ID # 927)

Figure xxx illustrates the sequence of messages involved in acquiring device information elements regarding a specific peer DEV.
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6.3.1.21 MLME-PNC-HANDOVER.request (Comment ID # 624 )

This primitive initiates a request to handover the current PNC’s responsibilities to another DEV selected as the most qualified from a list of  alternate coordinator capable DEVs.  The semantics of this primitive are:


MLME-PNC-HANDOVER.request



(



AC-DEVAddress,



AC-DEVID,



NumberOfAuthDEVs,



HandOverTimeOut



)

1.3.1.21.1 When generated

The PNC DME sends this primitive to its MLME.

1.3.1.21.2 Effect upon receipt

The PNC  MLME , upon receiving this primitive, sends a directed PNC-HANDOVER xref (PNC-HANDOVER) command frame  to an AC capable DEV.

6.3.1.22 MLME-PNC-HANDOVER.indication

This primitive indicates the reception of a directed PNC-HANDOVER xref (PNC-HANDOVER) command.  The semantics of this primitive are:


MLME-PNC-HANDOVER.indication



(



NumberOfAuthDEVs,



HandOverTimeOut





)

1.3.1.22.1 When generated

The  MLME , upon receiving a directed PNC-HANDOVER xref (PNC-HANDOVER) command from the PNC, sends this primitive to its DME.

1.3.1.22.2 Effect upon receipt

The DME upon receiving this primitive sends an MLME-PNC-INFO.request to its MLME xref (MLME-PNC-INFO.request in Clause 6)  also see xref( Coordination Handover sub-clause in Clause 8).

6.3.1.23 MLME-PNC-HANDOVER.confirm

This primitive informs the PNC that its request to initiate a PNC handover is complete.  The semantics of this primitive are:


MLME-PNC-HANDOVER.confirm



(



ReasonCode



)

1.3.1.23.1 When generated

The PNC MLME sends this primitive to its DME when these conditions are fulfilled:

a) reception of an MLME-PNC-HANDOVER.request

b) reception of an MLME-NEW-PNC.indication which is generated after receiving aCHFrameRepeat NEW-PNC-ANNOUNCEMENT command frames.

c) reception of a beacon frame from the new PNC before the HandOverTimeOut interval expires

1.3.1.23.2 Effect upon receipt

The PNC DME, upon receiving this primitive, is informed whether its PNC-HANDOVER request was successful or unsuccessful.  If unsuccessful, the PNC may resend the MLME-PNC-HANDOVER.request to the same AC capable DEV or to another AC capable DEV.  If successful, the PNC relinquishes its PNC role to the new PNC.

6.3.1.24 MLME-PNC-INFO.request  (Comment ID # 472,630,1440,1670 )

This primitive initiates a request to the PNC for information regarding either a single associated (and if required, authenticated) remote DEV or multiple associated (and if required, authenticated) remote DEVs. The semantics of this primitive are:


MLME-PNC-INFO.request



(



QueriedDEVID



)

1.3.1.24.1 When generated

The initiating DME sends this primitive to its MLME.

1.3.1.24.2 Effect upon receipt

The MLME, upon receiving this primitive, sends the PNC-INFORMATION-REQUEST command xref (previously known as DEVICE-INFORMATION-request command) to the PNC to request information managed by the  PNC regarding either a single associated (and if required, authenticated) remote DEV(QueriedDEVID < 0xFF) or multiple associated (and if required, authenticated) remote DEVs(QueriedDEVID = 0xFF).

6.3.1.25 MLME-PNC-INFO.indication (Comment ID # 632,633)

This primitive indicates the reception of a request by the PNC for information it manages regarding either a specific associated/authenticated DEV or DEVs. The semantics of this primitive are:


MLME-PNC-INFO.indication



(



QueriedDEVID,



RequestorDEVID



)

1.3.1.25.1 When generated

The PNC MLME  sends this primitive to its associated DME upon receiving a PNC-INFORMATION-REQUEST xref (previously known as DEVICE-INFORMATION-Request) command from the requesting DEV specified by the RequestorDEVID.

1.3.1.25.2 Effect upon receipt

The PNC DME upon receiving this primitive sends a MLME-PNC-INFO.response to its MLME.

6.3.1.26 MLME-PNC-INFO.response  (Comment ID # 634,635)

This primitive initiates a DME response to an MLME-PNC-INFO.indication. The semantics of this primitive are:


MLME-PNC-INFO.response



(



RequestorDEVID,



DEVCTRSet



)

1.3.1.26.1 When generated

The PNC DME sends this primitive to its  MLME.

1.3.1.26.2 Effect upon receipt

The PNC MLME upon receiving this primitive sends a PNC-INFORMATION-RESPONSE xref (previously known as DEVICE-INFORMATION-Response)  command to the requesting DEV.

6.3.1.27 MLME-PNC-INFO.confirm (Comment ID # 637,639, 640)

This primitive informs the initiating DME its request for PNC information is complete. The semantics of this primitive are:


MLME-PNC-INFO.confirm



(



DEVCTRSet,



ReasonCode



)

1.3.1.27.1 When generated

The MLME sends this primitive to its DME upon receiving a PNC-INFORMATION-REPSONSE xref (preveiously known as DEVICE-INFORMATION-Response) command or a RESPONSE_TIMEOUT.

1.3.1.27.2 Effect upon receipt

The initiating DME is informed whether its request for the PNCDevInfoSet was successful or unsuccessful.  If unsuccessful, the DME may resend the MLME-PNC-INFO.request.  If successful, the DME will have acquired the  information it requested.  Subsequent primitives are dependent upon the context in which the MLME-PNC-INFO.request was initiated.  In the case where the MLME-PNC-INFO primitives were used by a DEV as part of the PNC-HANDOVER process, the initiating DME shall initiate an  MLME-NEW-PNC.request.  In the case where the MLME-PNC-INFO primitives were used by a DEV to simply request a DEVCTRSet from the PNC, the initiating DME may initiate another MLME-PNC-INFO.request for a different remote DEV, or it may intiate an MLME-PROBE-DEV.request. 

6.3.1.28 MLME-PNC-INFO message sequence chart (Comment ID #  
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6.3.1.29 MLME-NEW-PNC.request (Comment ID # 653)

This primitive is used to initiate the announcement of  the AC capable DEV as the new PNC for the piconet with which it is associated and/or  authenticated. The semantics of this primitive are:


MLME-NEW-PNC.request



(



ACDevAddress,



CSTimeOut



)

1.3.1.29.1 When generated

The initiating DME sends this primitive to its MLME.

1.3.1.29.2 Effect upon receipt

The MLME, upon receiving this primitive, sends the NEW-PNC-ANNOUNCEMENT xref (NEW-PNC-ANNOUNCEMENT) command frame with a broadcast address to all the DEVs in the piconet with which it is associated and/or authenticated.

6.3.1.30 MLME-NEW-PNC.indication

This primitive indicates the reception of a broadcast NEW-PNC-ANNOUNCEMENT xref (NEW-PNC-ANNOUNCEMENT) command frame by the non-initiating DEV.  The semantics of this primitive are:


MLME-NEW-PNC.indication



(



AC-DevAddress,



CSTimeOut



)

1.3.1.30.1 When generated

The non-initiating MLME upon receiving the NEW-PNC-ANNOUNCEMENT command shall send its DME this primitive. 

1.3.1.30.2 Effect upon receipt

The non-initiating DME upon receiving this primitive from its MLME, shall note the DEVAddress of the New PNC and the CSTimeOut interval before the first BEACON from the new PNC is received.

6.3.1.31 MLME-NEW-PNC.confirm

This primitive informs the initiating DME that its request to announce its new role as PNC of the piconet with which it is associated and authenticated is complete.  The semantics  of this primitive are:


MLME-NEW-PNC.confirm



(



ReasonCode



)

1.3.1.31.1 When generated

The initiating MLME sends this primitive to its DME after these conditions are fulfilled:

d) reception of the MLME-NEW-PNC.request

e) the required number of NEW-PNC-ANNOUNCEMENT commands have been broadcast as indicated in 8.2.4 for PNC Handover.

f)  expiration of the HandOverTimeOut Interval

1.3.1.31.2 Effect upon receipt

The new PNC DME upon receiving this primitive is notified that the MLME-NEW-PNC.request is complete.

6.3.1.32 MLME-PNC-HANDOVER, MLME-PNC-INFO, and MLME-NEW-PNC message sequence chart  (Comment ID # 654)

Figure yy illustrates the message sequence of a PNC initiated PNC HANDOVER to an AC capable DEV which is currently associated, and if required, authenticated.
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