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1. Introduction

According to the current spec, a DEV is required to send an Association Request twice, both by contention, to complete an association with a PNC.  Contention in general causes indeterministic access delays.  To make the matter worse, the second contention cannot take place in the same superframe where the first Association Request was sent, thereby further lengthening the asociation process.

This document suggests that instead of requiring the associating DEV to send a second Association Request, the PNC responds with an Association Response a few/4 times, preferably in the same superframe, upon receiving the Association Request.  Such repeated response allows the associating DEV to find out its association status and assigned DEVID.
If the associating DEV failed to receive the Association Response, it times itself out and retries its Association Request.  Note that this timeout may occur as well even with the current procedure--actually more likely--because the Association Response is sent only once by the PNC but must be received by the associating DEV in order to send the second Association Request.

2. Clarifications

The proposed changes are identified from IEEE Std 802.15.3-2003 as follows:

8.3.1 Association

Prior to the association process, the DME issues an MLME-SYNC.request and receives an MLMESYNC.

confirm.

Before a DEV has completed the association process, all frames sent to the PNC by the DEV shall be

exchanged either in the CAP of the superframe or in an association MCTA.

An unassociated DEV initiates the association process by sending an Association Request command, as

described in 7.5.1.1, to the PNC. When the PNC receives an Association Request command, it shall send an

Association Response command, indicating that the DEV has been associated and the DEVID it has been

assigned or that the request has been rejected with the reason for the rejection, as defined in 7.5.1.2. For

association using MCTAs, the Association Response command, as described in 7.5.1.2, is sent in an MCTA.  The PNC shall send this command for mAssoRes = 4 times, and shall set SrcID to PNCID, DestID to UnassocID, and ACK Policy to No-ACK. 

Prior to sending the Association Response command, the PNC shall acknowledge all correctly received Association Request commands by sending an Imm-ACK
 frame with the DestID set to the UnassocID. The Imm-ACK to an Association Request command does not mean
 that the DEV is associated. The PNC needs some time to determine if the DEV can be admitted into the piconet
 and if there are enough resources available to support another DEV in the piconet, and to allocate
 a DEVID.
The PNC may maintain a list of DEV addresses that are allowed to join the piconet. If the list is in
 use, when the PNC receives an Association Request command, the PNC shall consult the list to determine if
 the DEV address in the request is included in the list. If the DEV address is not in the list, the PNC shall send
 an Association Response command with the reason code set to “association denied,” as described in 7.5.1.2,
 indicating that the association failed. If the PNC determines that there are not enough resources available to
 support the new DEV, the PNC shall send an Association Response command with the reason code set to the
 appropriate value in 7.5.1.2. If the PNC determines that the DEV will be associated, the PNC shall send an
 Association Response command with the reason code set to “success.” The time difference between when
 the PNC sends the Imm-ACK to the Association Request command from a DEV and when it sends an Association
 Response command meant for the same DEV shall not exceed mAssocRespConfirmTime.











After sending the Association Response command mAssoRes times, the PNC shall initialize the DEV Association
 IE with the requesting DEV's DEVID, DEV address, DEV Capabilities field, and Association Status
 field set to “associated.”  The PNC shall also broadcast the PNC Information command as described in 8.3.3.

The DEV trying to associate shall compare its DEV address with the DEV Address field in

the Association Response command or the Association IE, whichever is received earlier.  If there is a match, the DEV shall consider itself associated with the PNC and accept the DEVID for all future communications.


All other DEVs that are members of the piconet receiving
 the beacon containing the DEV Association IE may use the DEV Association IE to update their internal list
 of associated DEVs in the piconet. The PNC shall ensure that the DEV Association IE announcment for a
 newly associated DEV complies with the rules for beacon announcements in 8.6.4.

The PNC starts the ATP timer once it has sent the Association Response command for the new DEV mAssoRes times.
Figure 102 illustrates the message flow for a successful association process.
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Figure 102—MSC of DEV-2 associating
The device IDs (DEVIDs) shall be assigned in sequence (increasing order) by the PNC except when PNC

wishes to use a DEVID that was freed up after a DEV has left the piconet. After the PNC sends a Disassociation Request command, as described in 7.5.1.3, to a DEV, the PNC shall not reuse the same DEVID of that DEV until at least two times the ATP duration for that DEV has passed. The PNC shall ensure that there is only one associated DEV that has been allocated a given DEVID at any given time within the piconet. Similarly any associated DEV shall be allocated only one DEVID. The only exception to this is the PNC itself.  The DEV serving as the PNC shall have two values of DEVID associated with it. The PNCID shall be assigned to the PNC function within the DEV and the other value of the DEVID shall be for use for all of the non-PNC traffic. When there is a coordination handover, as described in 8.2.3, the new PNC assumes the PNCID. The former PNC shall continue to use its non-PNCID DEVID for its non-PNC traffic. Hence the PNC is seen as two logical operational entities within the same DEV.
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