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Problem Description:

From the definitions in the Table 50 [1], we know that:
macMaxMissedBeaconsNPD 
The number of consecutive missed beacon frames that will cause the NPD to send a notification to the next higher layer. If the device is operating as the PPD, or an SPD that is not the NPD, this attribute shall not apply.

macMaxMissedBeaconsSPD
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. 

The problem is that one kind of fixed relationship between these two parameters set in different devices is required, i.e. the value of this macMaxMissedBeaconsNPD shall be strictly less than the value of macMaxMissedBeaconsSPD. Actually this constraint is not needed.

Operation mechanism of these two parameters:

These two parameters are used in the case of the PPD quitting without notification. By the way, SPDs should monitor the NPD activity to make sure wither the NPD quits the system without notification or not with the timer of (macMaxMissedNPDCodes * macNPDPeriod).
Table X Cases in which SPD/NPD with specific timers monitors PPD/NPD quitting without notification
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When the PPD quits without notification, there are two cases:

· There is still one NPD,
· The NPD will wait macMaxMissedBeaconsNPD superframes to make sure the PPD disappeared, and then promotes itself as the new PPD.
· SPDs trigger their own timers of macMaxMissedBeaconsSPD. When these timers expire, there are two cases again.
· SPDs will do nothing if the NPD is still active. 
· SPDs will start the promotion procedure if they identify the NPD disappeared after the expiration of the timer of (macMaxMissedNPDCodes * macNPDPeriod)
· There is no NPD,
· SPDs will start the promotion procedure immediately. One or more than one of SPDs, based upon the specific promotion procedure, will promote itself or themselves as the new PPD.
The text in 7.4.8.1 has included the above key points.
Conclusion:

There is no direct relationship between the parameters of macMaxMissedBeaconsNPD and macMaxMissedBeaconsSPD. 

Suggested Remedy:

Modify the text in 7.1.1.1
“
7.1.1.1 MLME-PPD-LOST.indication

The MLME-PPD-LOST.indication primitive is generated by the MLME of an SPD and issued to its next higher layer as a notification that either the PPD was not heard during the last macMaxMissedBeaconsSPD beacon frames or the PPD was heard but its beacon frames were considered “invalid” during the frame reception and rejection procedure (7.4.4) during the last macMaxMissedBeaconsSPD beacon frames. If the SPD is the Next-in-line Protecting Device (NPD), the MLME will instead issue the notification to the next higher layer based on the value of macMaxMissedBeaconsNPD. The value of the macMaxMissedBeaconsNPD attribute must be smaller than the value of the macMaxMissedBeaconsSPD attribute. This primitive is only issued by an SPD and has no parameters.
”
Modify the corresponding text in Table 50

Table 50—MIB attributes 
	Attribute
	ID
	Type
	Range
	Description
	Default

	…
	…
	…
	…
	…
	…

	macMaxMissedBeaconsNPD 
	0x0a 
	Integer 
	1–100 
	The number of consecutive missed beacon frames that will cause the NPD to send a notification to the next higher layer. The value of this attribute shall be strictly less than the value of macMaxMissedBeaconsSPD. If the device is operating as the PPD, or an SPD that is not the NPD, this attribute shall not apply.
	15

	macMaxMissedBeaconsSPD
	0x0b

	Integer
	1–100 
	The number of consecutive missed beacon frames that will cause an SPD to send a notification to the next higher layer. The value of this attribute shall be strictly greater than the value of macMaxMissedBeaconsNPD. If the device is operating as the PPD or the NPD, this attribute shall not apply. 
	20

	…
	…
	…
	…
	…
	…


Modify the text in 7.4.7.2 Secondary protecting device (SPD)

“
This subclause shall only apply to those SPDs that are not the NPD. Every SPD shall be responsible for verifying that its protection needs remain satisfied by continuously monitoring the PPD. Every received beacon frame shall be passed to the next higher layer via the MLMEINCOMING-BEACON.indication primitive. If the SPD misses the PPD beacon frame  in the last macMaxMissedBeaconsSPD consecutive beacon frames superframes, the MAC sublayer shall notify the next higher layer that it no longer detects the PPD's beacon via the MLME-PPD-LOST.indication primitive. The action taken by the next higher layer on receipt of this primitive is out of the scope of this standard.

”
Modify the text in D.6.7 Behavior on SPD receiving a PPD lost indication
“
The MLME-PPD-LOST.indication primitive is issued to the NHL of an SPD as a notification that communications from the PPD have either stopped (the PPD has not been heard from for macMaxMissedBeaconsSPD beacon frames) or have become invalid (the received beacon has an invalid signature or certificate). If the value of macMaxMissedBeaconsSPD is strictly more than the value of macMaxMissedBeaconsNPD, and there is an NPD present, there is a good chance that the NPD will automatically become the new PPD prior to the SPD determining that the old PPD has stopped transmitting.
The SPD knows whether there was an NPD present in the system before the old PPD stopped transmitting based on receiving the NPD Indication subfields in past PPD beacon transmissions. The SPD will also receive an occasional NPD codeword during the PPD receive period if it listens during those times. Hence, if there is one NPD when it receives the MLME-PPD-LOST.indication primitive it can take some well defined actions:
— Initiate the previously mentioned search procedure, per the description in D.4.1. The SPD should find a PPD, the recently “promoted” NPD, if the “macMaxMissedBeaconsSPD > macMaxMissedBeaconsNPD” criteria were met.
— Execute the logic defined in D.4.2 to determine if the new PPD can provide adequate protection or not. If the new PPD suffices, aggregate with it via the inter-device communications procedures. If the new PPD does not suffice, the SPD should become a PPD and began its own regular beacon transmissions.
An SPD will issue MLME-NPD-LOST.indication primitive to the next higher layer if it hasn’t received the NPD beacon frame or the NPD codeword in the last (macMaxMissedNPDCodes * macNPDPeriod) superframes. After receiving MLME-PPD-LOST.indication and MLME-NPD-LOST.indication, the SPD will start the promotion procedure after waiting for a random number of superframes.
”
Modify the text in D.6.9 Behavior if both PPD and NPD are lost

“
If the PPD and NPD both cease transmission with warning: In this case, if there is neither a PPD nor NPD, each SPD should wait for a random back-off time macMaxMissedBeaconsSPD superframes. If an SPD finds a new PPD before this limit is reached, it can start communication with the new PPD. If an SPD does not find a PPD before the limit is reached, it should promote itself as the new PPD.
”
Modify the text in D.7.2 Behavior if both PPD and NPD are lost
“
The MLME-PPD-LOST.indication primitive is issued to the NHL of an NPD as a notification that communications from the PPD have either stopped (the PPD has not been heard from for macMaxMissedBeaconsNPD beacon frames) or have become invalid (the received beacon has an invalid signature or certificate). In addition, if the value of macMaxMissedBeaconsSPD is strictly more than the value of macMaxMissedBeaconsNPD, the NPD will likely be the first SPD to determine that the PPD is no longer present and can began transmitting as a PPD immediately. …
”
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Abstract


In the current IEEE 802.22.1/D2 � REF _Ref180053057 \r \h ��[1]�, there exist one kind of fixed relationship between two parameters set in different devices, i.e. the value of macMaxMissedBeaconsNPD shall be strictly less than the value of macMaxMissedBeaconsSPD. Actually this constraint is not needed.
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