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SPDs Monitoring the NPD
During the process of the P802.22.1D1.0 [1] Letter Ballot, we delivered one comment of SPDs monitoring the NPD, i.e., Comment #264 in [2]. To make the design more clear, the updated text is provided here. 

Comment #264
An SPD shall monitor the NPD code to know the active status of the NPD to ensure that the SPD doesn't promote itself as a new PPD when it knows the NPD is active.

One solution to the scenario of the failure of both the PPD and the NPD: SPD always monitors the active status of both PPD and NPD. And the parameter of "macMaxMissedBeaconsSPD" is still valid. When SPD's next higher layers decide both the PPD and the NPD don't work and the condition of "macMaxMissedBeaconsSPD" is satisfied, the NHL will let its MLME and PLME to finish the promotion to be the new PPD.

Identifying the NPD Beacon Frame
“When the PPD sends its beacon frame, the NPD subfield specifies whether the PPD sending the beacon frame has chosen an SPD as the NPD.  This subfield shall be set to one meaning the last SPD selected as the NPD, otherwise set to zero by the PPD. If a beacon frame is sent by the NPD, this subfield shall always be set to one. If a beacon frame is sent by one of the other SPDs, this subfield shall always be set to zero.”[3]
Suggested Changes in [1]
Add description in Page63-line7:

"While not sending an RTS burst, an SPD shall receive RTS burst(s) during Rx Period to decide whether or not the NPD codeword is appearing or identify the NPD beacon frame by checking the NPD subfield. If an SPD receives the NPD codeword or identifies one NPD beacon frame, the SPD knows that there is an active NPD in the system. Then even if this SPD knows the PPD exits from the system, it will not promote itself as a new PPD. If an SPD hasn't received the NPD code within (macMaxMissedNPDCodes * macNPDPeriod) superframes and hasn’t identified one NPD beacon frame, the SPD will think that there is no NPD in the system. In this case, when the PPD quits without notification and the SPD hasn't received the PPD message during macMaxMissedBeaconsSPD beacon frames, the SPD will start the promotion procedure of being the new PPD according to the specified mechanism. If the PPD quits with notice, the SPD start immediately the promotion procedure of being the new PPD subject to the specified mechanism."

Description of macMaxMissedNPDCodes in table 45:

"The number of consecutive missed NPD codes that will cause a PPD to send a notification to the next higher layer. If the device is operating as an SPD, this attribute shall not apply." should be modified to "The number of consecutive missed NPD codes that will cause a PD to send a notification to the corresponding next higher layer."

It is needed to adjust the text in "7.1.1.7 MLME-NPD-LOST.indication" as:

"The MLME-NPD-LOST.indication primitive is generated by the MLME of a PD and issued to its next higher layer as a notification that the last macMaxMissedNPDCodes NPD codes of the NPD were not heard. This primitive shall be issued by a PD and has no parameters."

The description of macMaxMissedBeaconsSPD in the Table 45 in [1] should be updated as following:
“The number of consecutive missed beacon frames that will cause an SPD to send a notification to the next higher layer. If the device is operating as the PPD or the NPD, this attribute shall not apply.” 

(Note: Just removing the statement of ‘The value of this attribute shall be strictly greater than the value of macMaxMissedBeaconsNPD.’)

Further Discussions:

1. If there has been the NPD, SPDs will not promote themselves. 
a) If the PPD quits with notification, the NPD will promote immediately itself as the new PPD.

b) If the PPD quits without notification, and if the condition of the parameter of macMaxMissedBeaconsNPD is satisfied, the NPD will promote itself as the new PPD.
2. If there is no NPD, and 

a) If the PPD quits with notification, SPDs will start immediately the promotion procedure to be the new PPD according to the specified mechanism.

b) If the PPD quits without notification, each SPD will wait until its own parameter of macMaxMissedBeaconsSPD is satisfied individually. Before that timer expires, if it finds one new PPD (for example in case of different SPDs with different values for the parameter of macMaxMissedBeaconsSPD), it will reset the timer and just communicate with the new PPD. When the timer expires, that means it hasn't found one PPD for a defined period, it will start the promotion procedure to be the new PPD according to the specified mechanism. With this consideration, the different settings of the parameter of macMaxMissedBeaconsSPD in different SPDs with their own NHLs provide almost one natural collision avoidance mechanism.
3. Settings of macMaxMissedBeaconsNPD and macMaxMissedBeaconsSPD
There is no direct constraint relationship between the values of macMaxMissedBeaconsNPD and macMaxMissedBeaconsSPD, which, we know, are used in SPDs and the NPD respectively. If the PPD quits without notice, 

a) if there is one NPD, it's natural to let only the NPD promoting itself as the new PPD. Here only macMaxMissedBeaconsNPD is used. It is unnecessary to ask all protecting devices to give responses to the PPD quitting. 
b) If there is no NPD and the SPD hasn't received the PPD message during macMaxMissedBeaconsSPD beacon frames, the SPD will start the promotion procedure of being the new PPD according to the specified mechanism. Here only macMaxMissedBeaconsSPD is used. 
So the value of macMaxMissedBeaconsNPD doesn't need to be less than the one of macMaxMissedBeaconsSPD. 

With the design of 'SPDs monitoring the NPD', the status of the NPD with higher priority to be the new PPD is enhanced. 
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Abstract


SPDs shall monitor the NPD to know the active status of the NPD to ensure in the case of the PPD quitting that each SPD 1) doesn't promote itself as the new PPD when it knows the NPD is active and 2) start immediately the promotion procedure to be the new PPD subject to certain mechanism when there is no NPD.
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