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Problem Description:

In the section of 7.4.7.3.1 [1], there is such a general principle about the NPD feature:

“The PPD should select an SPD to become the new PPD in the event that the already-existing PPD stops transmitting periodic beacon frames. The selected SPD is called the NPD.”
Some text in other places is conflict with this point. 
Suggested Remedy:

Modify the Table 47

Table 47—NPD Indication subfield in the PPD’s beacon frame

	Bit
	NPD

exists
	Volunteer

needed
	Description

	6
	7
	
	
	

	0
	0
	no
	yes
	No NPD currently exists in the beaconing network. All SPDs receiving this beacon frame shall volunteer to be the new NPD. 

	1
	1
	no
	no
	No NPD currently exists in the beaconing network, and one is not required no volunteer is required.

	0
	1
	yes
	n/a
	An NPD currently exists in the beaconing network.

	1
	0
	—
	—
	Reserved


Modify the text 

7.4.7.3.3 De-selecting an NPD
“If the PPD changes the NPD Indication subfield in its beacon frame from 01 to 00, indicating that there is no longer an NPD present in the beaconing network and that an NPD is needed, any SPD receiving this beacon frame shall volunteer to be the new NPD, as described in 7.4.7.3.1. If the PPD changes the NPD Indication subfield in its beacon frame from 01 to 11, indicating that there is no volunteer is required. no longer an NPD present in the beaconing network and that no NPD is needed, no response shall be sent to the PPD by any SPD.”
7.4.8.3 Next-in-line protecting device (NPD)
If an NPD is aware that it is about to cease transmission, it should interrupt the PPD to send its own beacon frame (see 7.4.6.2). If the RTS is acknowledged, the NPD shall set the Cease Tx subfield in the beacon frame header to one before sending. The next higher layer of the PPD or an SPD shall be notified through the MLME-INCOMING-BEACON.indication primitive, and the PPD should remove all information corresponding to the NPD from its own beacon frames. The next higher layer of the PPD should then change the NPD Indication subfield in its subsequent beacon frames from 01 to either 00 or 11, depending on whether the PPD wants to assign a new NPD or no volunteer is required. If the RTS is not acknowledged after several failed attempts (i.e., the re-try procedure failed), the next higher layer of the NPD shall be notified via the MLME-START-BEACON.confirm primitive and will decide how to proceed. The action taken by the next higher layer of any device is out of the scope of this standard.
If the NPD ceases transmitting abruptly, the next higher layer of the PPD or an SPD shall be notified through the MLME-NPD-LOST.indication primitive after superframes. The PPD should remove all information corresponding to the NPD from its own beacon frames. The next higher layer of the PPD should then change the NPD Indication subfield in its subsequent beacon frames from 01 to either 00 or 11, depending on whether the PPD wants to assign a new NPD or no volunteer is required.
All SPDs should receive the PPD’s beacon frames and see that the value of the NPD Indication subfield has changed. If the NPD Indication subfield is equal to 00, indicating that the PPD is requesting a replacement NPD, any SPD receiving this beacon frame shall volunteer to be the new NPD, as described in 7.4.7.3.1. If the NPD Indication subfield is equal to 11, indicating that no volunteer is required.the PPD does not want to replace the NPD, no response shall be sent to the PPD by any SPD.
D.5.3 NPD selection
“If a PPD is protecting one or more SPDs, it should select one of them as the NPD. Selecting an NPD is not required, but it is desirable because it can shorten the amount of time that the system is operated without protection in the event that the PPD stops transmitting….”
“
The PPD then captures the beacon transmissions in MLME-INCOMING-BEACON.indication primitives from candidate SPDs. Based on analysis of the information in these transmissions, it selects an appropriate SPD. The selection criteria should be driven by the SPD's ability to provide a level of protection comparable to what the PPD can offer. This implies, for example, that the potential NPD should be selected based on a metric or score similar to that used when an SPD selects a PPD following an initial search (D.4.2).
Once the appropriate SPD is selected as the NPD candidate by the PPD NHL, the PPD should ask all of SPDs resending their beacon frames again to let it notify that SPD as the new NPD with the normal PPD beacon frame. The PPD should set the subfield to 11 to indicate that no volunteer is required now to represent the end of the first round of collecting information. Then it set the subfield to 00 again to provoke SPDs to send data again. Once the PPD receives the beacon frame from the selected SPD, it will issue the beacon frame with the NPD Indication subfield set as 01 through the MLME-START-BEACON.request primitive.
Once the PPD has determined which SPD device it wants to become the NPD, it communicates the choice to the MLME through the MLME-NPD.request primitive. The MLME-NPD.confirm primitive from the MLME indicates to the PPD NHL that the NPD has been successfully notified of its selection as NPD.
Note that a PPD can “de-select” an NPD by setting the NPD Indication subfield to 00 at any time. This value indicates to all receiving SPDs that “No NPD currently exists in the beaconing network”. The de-selected NPD recognizes this and subsequently ceases transmission of NPD codewords. It should also no longer set the NPD subfield to TRUE in its beacon transmissions.
”
D.6.10 Behavior when selected as the NPD
“The NHL of an SPD realizes that the SPD has been chosen as the NPD if it observes an NPD Indication subfield equal to changed as 01 within two superframes of transmitting SPD beacon data to the PPD. The newly selected NPD's NHL should set the NPD subfield to TRUE to indicate its new status in all subsequent beacon transmissions and should also start to transmit regular NPD codes during the PPD receive periods at a rate defined by aNPDPeriod.”
D.6.15 Behavior following planned termination of NPD transmissions
“
Planned termination of NPD beacon transmission occurs when the NPD stops transmitting in an orderly way, e.g., the device on/off switch is pressed or corresponding SW user interface is used. In this scenario, the NHL of the NPD should indicate its intention to stop transmitting by sending an MLME-STARTBEACON.request primitive with the Cease Tx subfield set to TRUE to its MLME. If desired, the turn off sequence of the NPD can be delayed slightly to allow it the possibility of transmitting several such superframes, to improve the chance that other PDs will detect the event and have the opportunity to react to it.
”
D.7.1 Behavior on reception of the PPD NPD Indication subfield

“…
— A value of 00 indicates that the PPD wants to deselect the NPD and seek a new SPD to behave as the NPD. This behavior may be triggered by an unfavorable change in the parameters which caused the first NPD to be selected. For example, the NPD may change location, making it a less desirable choice. Hence the PPD should constantly monitor the regular SPD beacon transmissions of its NPD, as well as the NPD codewords which should be regularly transmitted by the NPD. The current NPD should still attempt to transmit beacon frames, via the normal inter-device communications procedures, in response to this value. The PPD will remove protection data the corresponding flag information associated with the NPD.

— A value of 11 indicates that no NPD volunteer is required. The NPD should cease transmission of NPD codewords or beacon frames with the NPD subfield set to TRUE. The PPD will remove protection data the corresponding flag information associated with the PNPD.

— A value of 01 indicates that the NPD should remain active (no change to current operation).

”
D.7.2 Behavior on NPD receiving a PPD lost indication

“… The NHL of the new PPD should set the NPD Indication subfield accordingly:
— If the new PPD wants to find an NPD, it should set the subfield to 00 to provoke SPDs to send data (this is the preferred operation).

— If the new PPD does not want to find an NPD wants to re-collect the data from all SPDs to select one optimal SPD as the new NPD, it should set the subfield to 11 to indicate that no NPD volunteer is required now to represent the end of the first round of collecting information. Then it set the subfield to 00 again to provoke SPDs to send data again.
”
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Abstract


In the current IEEE 802.22.1/D2 � REF _Ref180053057 \r \h ��[1]�, there is some text conflict with the general principle of the NPD feature. Some remedies are suggested in this document.
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