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1. Layer Management

1.3.4 Associate

6.3.4.1 MLME-ASSOCIATE.request

6.3.4.2  *.indication

6.3.4.3 *.response

6.3.4.4 MLME-ASSOCIATE.confirm

1.3.4.1.1 When generated

This primitive is sent from the MLME to the DME after receiving a BEACON containing the DEVAssociation information element.  The DEVAssociation information element is defined in clause xref: 7.4.15.

1.3.4.1.2 Effect of receipt

The initiating DEV upon receiving this primitive is notified whether its request to associate with the PNC is successful or unsuccessful.  If successful, the initiating DME is provided with a unique DEVID. If unsuccessful , the initiating DME is not provided with a valid DEVID and consequently remains unassociated.

6.3.4.5 MLME-DEV-ASSOCIATION-INFO.indication (Comment ID # 454,579,660,661,662, 666,667)

This primitive is used to indicate to both the initiating DEV and other associated DEVs the reception of a BEACON containing a DEVAssociation information element.  The semantics of this primitive are:


MLME-DEV-ASSOCIATION-INFO.indication




(




DEVAddress,




DEVID,




CapabilityInformation,




Status



)

Parameters DEVAddress, DEVID, CapabilityInformation, and Status are defined in  xref: Table 8 D09

1.3.4.5.1 When generated

This primitive is sent by the MLME to its DME upon receiving from the PNC, a BEACON containing a DEVAssociation information element (xref:  ).

1.3.4.5.2 Effect of receipt

The DME upon receiving this primitive is provided with information about DEV that has either just completed the association or disassociation procedure.

6.3.4.6 Association message sequence chart (Comment ID # 580, 717,886, 

Figure 1 illustrates the sequence of messages required to associate an unassociated DEV-2 with a piconet.
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Figure 1 MSC of DEV-2 Associating

7.4  Information elements

1.4.14 Shutdown PNC information element (per comment ID # 597, 700)

The shutdown piconet information element shall be formatted as illustrated in Figure 2.  This element is used to indicate to the associated piconet members that the PNC is shutting down.


[image: image2.wmf]Octets:1

1

Element ID

Length=

(n*10)

1

PNC

Status


Figure 2 Shutdown PNC information Element

Figure 3 illustrates the bit assignments in the PNC Status field of the Shutdown PNC Information Element.
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Figure 3 PNC STATUS Field

7.4.15 DEV Association information element (per comment ID # 662, 700)

The DEV association information element shall be formatted as illustrated in Figure 3.  This element is used to indicate to the associated piconet members the DEVAddress, DEVID, CapabilityInformation, and  the association status(ASSOCIATED, DISASSOCIATED) of one or more DEVs that have either just associated or disassociated. Figure 4 illustrates the individual fields comprising the DEV Association Info fields.
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Figure 4 DEV Association information element
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Figure 5 DEV Association Info Fields

Parm Name: DEVAddress
Type: MAC address
Range: Any valid MAC address
Description:  is the 48-bit MAC address for the DEV that just became associated or disassociated.

Parm Name: DEVID 

Type: Integer

Range: 1-255
Description:  is the DEV association ID assigned by the PNC.

Parm Name: association status
Type: Enumeration
Range: ASSOCIATED, DISASSOCIATED Description: indicates whether the DEV is associated or disassociated.

7.5 Command types

7.5.1.1 New PNC announcement command 

The new PNC announcement command shall be as illustrated in Figure ww.  Each 

7.5.4 Remote scan  (per comment ID # 620)

7.5.4.5 Remote scan request command

 Only the PNC  shall send the remote scan request command to another  piconet member DEV. The purpose of this command is to request a remote DEV to initiate a channel scan of  other channels to identify a channel with better RF medium characteristics than the current channel in which the piconnet is operating. The remote scan request command  structure shall be as illustrated in Figure xx.

Figure xx Remote Scan Request command

Parm Name: RemoteDEVID
Type: Integer
Range: 1-255
Description: is the DEV association ID of the destination DEV.

Parm Name: ChannelList
Type: Ordered set of Integers
Range: a set of valid channel indices  Description:  specifies the channels to be scanned by the Remote DEV.

7.5.4.6 Remote scan response command

Only the DEV which received  a remote scan request command shall send this command.  The DEV receiving the remote scan request command has the option of accepting or rejecting the command.  The remote scan response command structure shall be as illustrated in Figure ww.

Figure ww Remote Scan Response command

Parm Name: PiconetDescriptionSet
Type: PiconetDescription
Range: 0 or more PiconetDescriptions Description: specifies the set of PiconetDescriptions obtained during the scan process.

Parm Name: ReasonCode

Type: Enumeration
Range:SUCCESS, REQUEST_DENIED, NO_FREE_CHANNEL
 Description:  indicates whether a clear channel available(success), unavailable(no_free_channel), or request denied.

8.2.3 PNC selection process ( LB12 Item # 723)

The current piconet start up process is uneeded.  Currently, clause 8.2.3 describes a process in which unassociated and unauthenticated DEVs will compete with other unassociated and unauthenticated DEVs to become the PNC of a piconet comprised of DEVs that lost the PNC selection process.  The problem with this approach is two fold:

1) The underlying assumption that PNC capable DEVs that lose during the PNC selection process necessarily want to form a piconet with each other.  

2) The inefficiency of the process

Scenario Ia: Ad hoc piconet formation

Lets look at these two problems  in the context of 2  pairs of PDAs(DEV-A&B, DEV-C&D)  attempting to establish 2 separate piconets in the same conference room.  DEVs A, B, C, and D perform their separate scan processes, determine that channel 3 is clear and commence transmitting  their ALTERNATE-PNC-ANNOUNCEMENT commands in channel 3. At the end of the process  DEVs D, C, and B defer to DEV-A which announces that it is the new PNC via the NEW-PNC-ANNOUNCEMENT command followed by its beginning to transmit a BEACON.  DEV B requests association and then authentication with DEV-A and is granted permission to do so.  DEVs C & D attempt to do the same.  It isn’t till they finish or fail the authentication process that they determine that DEV-A is the wrong PNC.  Consequently, DEVs C and D now have to redo their scan process to discover a different channel in which to establish their piconet. 

 An alternate solution to this problem is to have all 4 DEVs perform their scans, discover channel 3 is clear and have the first DEV to get to channel 3 , in this case DEV-A, listen to the channel for xx Beacon intervals before transmitting its first BEACON.  Each additional DEV gets to channel 3 listens to the channel for xx Beacon intervals and discovers that channel 3 is now occupied.  DEV-B recognizes that DEV-A  has already assumed the role of PNC.  Consequently, DEV-B decides to attempt to associate and authenticate with DEV-A.(This raises the question of how does DEV-B know that it wants to a & a with DEV-A?)  DEVs C and D realize that the channel is now occupied by a piconet.  Consequently, they can try to start another piconet in another clear channel or request to start a neighbor piconet with PNC/DEV-A.

Scenario Ib: Conference room ad hoc piconet

A conference room contains a digital projector which is PNC capable and is currently turned off.  Into the room enters a  product development team with their laptop computers.  The team lead has a presentation on her laptop that she wants to present via the digital projector.  She turns on the digital projector and waits for the projector to extablish a piconet 

Scenario II: Home Piconet

A consumer owns a set-top box(cable/DSL modem), an HDTV, and a Digital Stereo console with a pair of wireless stereo headphones. The set-top box, the HDTV, and  the Digital Stereo console are all PNC capable. The wireless stereo headphones are not PNC capable.  The set-top box is on all the time.  The digital stereo is only on when in use, as is true for the wireless headphones. The same holds true for the HDTV.  The Stereo console is on one side of the consumer’s entertainment room, while the set-top box is located on the wall perpendicular to the one with the stereo.  The HDTV is on the other wall perpendicular to the stereo and opposite the set-top box.  When the stereo console is turned on,  it scans for a clear channel and starts up as the stereo PNC/DEV,  while the wireless stereo headphones scan for the stereo PNC in whatever channel the stereo PNC established the stereo piconet.   The HDTV, meanwhile is turned on by another consumer who enters the entertainment room, the HDTV scans the channels and detects both the stereo piconet and the set-top box piconet. The problem for the HDTV MAC of which piconet to associate and authenticate with is beyond its responsibility.  It is up the product vendor to provide an upper layer mechanism for resolving this issue.  Bottom line conclusion: There is no need for a PNC selection process in this scenario.  

Scenario III:  Kiosk Piconet

A commercial entity installs wireless kiosks at malls and other high pedestrian traffic venues to provide wireless consumers with high speed access to audio content and/or video content for down load into their low power, portable DEVs. The kiosks are always turned on and have established piconets.  Consumers moving into a kiosk’s coverage area have the option of turning on their consumer DEVs to establish a connection with the kiosk to negotiate reception of the content at a cost reasonable to both parties or not.  Bottom line conclusion:  There is no need for a competitive PNC selection process in this scenario.  

The current PNC selection function and criteria add an unnecessary level of complexity to the MAC layer. Consequently, based on the scenarios I have outlined above, I see no reason to keep the PNC selection process.

8.3.2 Association

D09 P144, L4 “ … An unassociated DEV initiaties the association process by sending and association request command, deined in 7.5.2.1, during either the CAP, or an associate MTS of an existing piconet. …”

D09 P144, L21: Delete this sentence fragment “… and consider itself associated.”  

Add this paragraph:  The unassociated DEV receiving the association response command with the MACAddress matching its own shall send during the next CAP or association MTS a second association request command with the MAC Header Source ID field initialized with its newly assigned association DEVID.  The PNC upon receiving this association request command shall respond with an Imm-ACK with its Destination ID set to the Source ID of the association request. The PNC after acknowledging this second request shall then initialize the DEVAssociation information element with the requesting DEV’s DEVID, DEVAddress, CapabilityInformation field, and Status field set to ASSOCIATED. The requesting DEV upon receiving the directed ACK to its second Association Request command shall wait for the BEACON containing the DEVAssociation information element before considering itself associated.  All other associated DEVs in the piconet receiving the BEACON containing the DEVAssociation information element may use the DEVAssociation information element to update their  DEVID, MACAddress, Status “table”  See Figure 1 MSC of DEV-2 Associating. The PNC shall include the DEVassociation information element in the BEACON for at least aMinBeaconInfoRepeat beacons.

D09, P144, L24 – L54  delete included paragraphs and diagrams.

1.3.3 Disassociation

D09, P145, L50, Add this paragraph:  The PNC upon receiving either a DISASSOCIATE-REQUEST command or an ATP expiration shall include in the BEACON  a DEVassociation information element, and a null CTA information element with the stream index and destination address for the disassociating DEV, for at least aMinBeaconInfoRepeat beacons.  At the end of this interval the PNC shall remove the null CTA and DEVassociation information elements associated with the disassociating DEV.  The other associated DEVs shall use this information to update their DEVassociation table and to determine whether they may discontinue listening for a stream or transmitting a stream.  See the MSC illustrated in 01/469r4 figure xxx for a DEV disassociating from a piconet. 
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