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Suggested text for resolving the problem between MAC and higher layer regarding NPD selection
Replace the first paragraph right under Section 7.2.1.4 (Lines 15-16 on Page 46)
7.2.1.4 Parameter 2 field

The Parameter 2 field includes the Channel Width, Cease Tx, Time Parity, and Keep Out Zone subfields.

The Parameter 2 field shall be formatted as illustrated in Figure 15.

If the beacon is from PPD, the Parameter 2 field includes the Channel Width, Cease Tx, Time Parity, NPD Indication and Keep Out Zone subfields as illustrated in Figure 15a. If the beacon is from NPD or SPD, the Parameter 2 field includes the Channel Width, Cease Tx, Time Parity, NPD, NST and Keep Out Zone subfields as illustrated in Figure 15b.
Replace the Figure 15 on page 46 with the follows:
	Bits: 0-1
	2
	3
	4-5
	6-7

	Channel Width
	Cease Tx
	Time Parity
	NPD Indication (see Table X1)
	Keep Out Zone


Figure 15a --- Format of the Parameter 2 field for the PPD
	Bits: 0-1
	2
	3
	4
	5
	6-7

	Channel Width
	Cease Tx
	Time Parity
	NPD
	NST
	Keep Out Zone


Figure 15b --- Format of the Parameter 2 field for the SPD and NPD
Table X1. The description of the NPD Indication field in the PPD message header
	NPD Indication
	Explanation

	Bit 4
	Bit 5
	NPD existence
	Volunteer needed
	comment

	0
	0
	No
	Yes
	There is no NPD, and the SPDs shall volunteer transmission for being selected as the new NPD.

	1
	1
	No
	No
	There is no NPD. And, NPD is not required.

	0
	1
	Yes
	N/A
	There is a NPD.

	1
	0
	RESERVED


Modify the text of lines 39-47 on page 46 as follows:
The NPD subfield specifies whether the PPD sending the beacon frame has chosen an SPD as the NPD. If

the beacon frame is sent by a PPD, this subfield can be set to one or zero by the PPD. If a beacon frame is

sent by an SPD, this subfield shall always be set to zero.

The NPD Indication Subfield in Figure 15a is transmitted with every PPD beacon frame, whereas the SPD and NPD beacon frames use the format in Figure 15b. 

When the NPD Indication Subfield is of ‘00’ as shown in Table X1, SPDs monitoring the beacon frames from the PPD know that there is no NPD and volunteers are required. Therefore, the SPDs shall transmit RTS to the PPD in a random contention manner, so that the PPD could select a SPD as the NPD. 

When the NPD Indication Subfield is of ‘11’, SPDs are informed that there is no NPD and the PPD is not looking for candidates for the NPD. In this case, the SPDs will not volunteer transmission even though there is no NPD. 

When the NPD Indication Subfield is of ‘01’, the SPDs know that there is an NPD. In this case, SPDs are not required to do anything regarding the operation of the NPD until the value of the NPD indication filed has changed. 

The value of ‘10’ is reserved

The change from ‘00’ to ‘01’ of the NPD Indication Subfield informs the SPDs that one SPD has just been selected as the NPD. (see Section 7.4.6.3)

The change from ‘01’ to ‘00’ or ‘11’ of the NPD Indication Subfield informs to the SPDs and the NPD that the PPD has deselected the current NPD.

The NPD subfield in Figure 15b shall be set to one in the beacon frames sent by the NPD, and zero in the beacon frames sent by the SPDs. 
The Next SPD Superframe to Transmit (NST) subfield indicates whether an SPD wants to send an additional beacon frame or frames without needing to issue another RTS burst. If the SPD does not want to send any additional beacon frames beyond the current frame, the subfield shall be set to zero. If the SPD wants to send at least one additional frame, the subfield shall be set to one. The subfield shall always be set to zero if the device transmitting the beacon frame is a PPD.

Modify the text in Section 7.1.1.7 on page 39.
7.1.1.7 MLME-NPD-LOST.indication

The MLME-NPD-LOST.indication primitive is generated by the MLME of a the PPD or SPDs and issued to its their respective next higher layers as a notification that the last macMaxMissedNPDCodes NPD codes of the NPD or any NPD beacon frames within (macMaxMissedNPDCodes × macNPDPeriod) superframes were not heard. This primitive shall only be issued by a PPD and has no parameters.
Modify the text in Section 7.4.6.3 on pages 62-63.
7.4.6.3 Next-in-line protecting device (NPD)
The PPD has the option of selecting an SPD to become the new PPD in the event that the already-existing PPD stops transmitting periodic beacon frames. This new PSPD is called the NPD, and the method for choosing an NPD is out of the scope of this standard.

Every time the PPD receives a beacon frame from an SPD, the MLME of the PPD shall pass the information from the beacon frame to its next higher layer via the MLME-INCOMING-BEACON.indication primitive. The next higher layer may choose one of the SPDs it has heard to be the NPD. Note, however, that the PPD shall announce its selection of an SPD two superframes following reception of the SPD’s beacon frame. In other words if an SPD transmits a beacon frame in superframe n, the PPD shall set the NPD Indication sSubfield to one’01’ in the beacon frame sent in superframe n+2 to notify the SPD that it has been chosen as the NPD.

Once an SPD has been selected as NPD, the next higher layer of the PPD will inform the MLME of its decision by issuing the MLME-NPD.request primitive with the NPDAddress parameter set to the address of the selected SPD. The PPD shall transmit the next two beacon frames. The second of these beacon frames shall have the NPD Indication sSubfield set to one’01’, indicating that the last SPD to transmit has been selected as the NPD. The MLME shall then respond to the next higher layer via the MLME-NPD.confirm primitive with the Status parameter equal to SUCCESS.

Upon receipt of the PPD’s beacon frame with the NPD Indication sSubfield equal to one’01’, the SPD is informed that it was selected to be the NPD. The SPD shall respond two beacon frames following the reception of the PPD’s beacon frame. In other words if the SPD receives the PPD’s beacon frame in superframe n+2, the SPD shall respond by sending an NPD code during the receive period in superframe n+4. The SPD shall then set the MIB attribute macNPDAddress equal to its own address. The process will be complete once the PPD receives the NPD code and sets the MIB attribute macNPDAddress equal to the SPD’s address.

The NPD shall send an NPD code in at least every macNPDPeriod superframes in order to indicate notify the PPD that it is still active. No response shall be required from the PPD or SPDs to confirm receipt of the NPD code. Instead when the PPD receives the NPD code during the receive period, the PPD shall transmit the appropriate burst in the ANP (e.g., an ACK corresponding to a received RTS codeword, a Go-On response, or a NACK).

If the PPD and SPDs does not receive an NPD codeword or an NPD beacon frame within (macMaxMissedNPDCodes × macNPDPeriod) superframes, the MLMEs of these devices shall notify their respective next higher layers via the MLME-NPD-LOST.indication primitive. The next higher layer of the PPD may then decide to select a new NPD by following the procedure outlined again.

If the NPD does not receive a valid beacon frame (7.4.3) from the PPD within macMaxMissedBeaconsNPD superframes, the MLME of the NPD shall notify its next higher layer via the MLME-BEACONLOST.indication primitive. The next higher layer may then decide to promote the device to PPD.
When the NPD Indication Subfield is ‘01’, SPDs shall monitor the existence of the NPD. 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. SPDs always 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 defer to the NPD in terms of setting up a new PPD. If an SPD hasn't received the NPD code within (macMaxMissedNPDCodes * macNPDPeriod) superframes and hasn’t identified any NPD beacon frames, 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 beacon frame during macMaxMissedBeaconsSPD superframes, the SPD will start the promotion procedure of being the new PPD. If the PPD quits with notice, the SPD starts immediately the promotion procedure of being the new PPD. In either case, the promotion procedure of SPDs is specified in Section 7.4.7.1.

The NPD shall reverse to a normal SPD as soon as the PPD changes the NPD Indication Subfield from “01” to “00” or “11”. Accordingly, this previous NPD shall set ‘0’ to its NPD subfield in its beacon frame just as other SPDs do.

Suggested text for resolving the problem with PPD ceasing transmission

Modify 7.4.7.1 (lines 15-40 on page 63) as follows
7.4.7.1 Primary protecting device (PPD)
A probable scenario is that the PPD will abruptly cease transmission abruptly. Because the SPD is continuously

monitoring the channel, the MAC sublayer of the SPD shall issue an MLME-BEACON-LOST.indication

primitive to the next higher layer once macMaxMissedBeaconsSPD consecutive beacon frames are missed,

thus alerting the next higher layer that the device it is protecting is no longer protected by the PPD's beacon.

The action taken by the next higher layer on receipt of this primitive is out of the scope of this standard. One

option, however, is for the SPD to promote itself to PPD and begin transmitting periodic beacons frames. Both the SPDs and the NPD, if exists, have been continuously monitoring the PPD. The MAC sublayer of the NPD shall issue an MLME-BEACON-LOST.indication primitive to the next higher layer once macMaxMissedBeaconNPD consecutive beacon frames are missed. The next higher layer of the NPD should decide to promote the NPD to be the new PPD immediately. If there are macMaxMissedBeaconSPD consecutive beacon frames are missed, the MAC sublayer of the SPD shall issue an MLME-BEACON-LOST.indication primitive to the next higher layer. The action taken by the next higher layer on receipt of this primitive is out of the scope of this standard. The NHL shall consider the status of both the PPD and the NPD at the same time.
If the PPD is aware that it is about to cease transmission, it shall set the Cease Tx subfield in the beacon

header to one upon sending its last beacon frame. The next higher layer of the SPD shall be notified through

the MLME-INCOMING-BEACON.indication primitive. Again, the action taken by the next higher layer on

receipt of this primitive is out of the scope of this standard. Both the SPDs and the NPD, if exists, shall report this event to their next higher layers. The NPD should decide to be the new PPD immediately. In terms of an SPD, it will defer to the NPD to promote itself to be the new PPD if the PPD broadcasted ‘01’ of the NPD Indication Subfield right before it disappeared and  the SPD have heard at least one NPD codeword or beacon frame sent by the NPD in the last of the (macMaxMissedNPDCodes × macNPDPeriod) superframes. For those SPDs who know there is no NPD or that they would not be adequately protected by the NPD, they should establish the new PPD by going through the following promotion procedure.
Upon the contention procedure is triggered, each SPD monitors the channel for a period of 0.01m continuous seconds, where m is an integer selected at random from the set [0, 1, 2, …, 98, 99, 100], to determine the presence or absence of any transmission of a PPD. If the SPD detects a PPD and it decides to aggregate to the PPD, it will abandon the contention procedure. Otherwise, the SPD promote itself as a PPD as the end of 0.01m seconds.  [Note: This paragraph on the contention procedure is included here as a placeholder, as referred by Section 7.4.6.3. It will be updated later if further submission is available from the contributors.]
If the NPD and/or an SPD does promote itself to be a new PPD, this new PPD shall not be required to set the initialization bit in the PHR to one for a period of thirty seconds, as is required for a PPD following the device initialization procedure (7.4.4). The new PPD shall initially continue to transmit the same beacon parameters as the original PPD. However, the following update procedure should be followed such that the PPD will eventually have the most current information.

Any SPDs in the area that could shall receive the beacon frame of a PPD, shall note that the Source Address field in the beacon frame has changed (i.e., the Source Address field is different from the value of macPPDAddress) and set the value of macPPDAddress to the value of the Source Address field. The SPD should then interrupt the PPD to send its own beacon frame (see 7.4.5.2). Eventually every SPD should interrupt the PPD to send a beacon frame, ensuring that the PPD has the most current information.

Suggested text for resolving the problem with NPD ceasing transmission
Modify the description of maxMaxMissedNPDCodes of Table 45 on page 54 as shown below:
The number of consecutive

missed NPD codes that will

cause athe PPD and the SPDs to send a

notification to the next

higher layer. If the device is

operating as an SPD, this

attribute shall not apply.

Add Section 7.4.7.3 Next-in-line protecting device (NPD) right after Section 7.4.7.2
7.4.7.3 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 7.4.5.2). If the RTS is acknowledged, the NPD shall set the Cease Tx subfield in the beacon header to one before sending. The next higher layer of the PPD and SPDs 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 PPD shall change the NPD Indication Subfield from ‘01’ to ‘00’ or ‘11’. If the RTS is not acknowledged, the next higher layer of the NPD shall be notified 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 transmission abruptly, the next higher layer of the PPD and SPDs shall be notified through the MLME-NPD-LOST.indication primitive after (macMaxMissedNPDCodes × macNPDPeriod) superframes. The PPD should remove all information corresponding to the NPD from its own beacon frames. The PPD shall change the NPD Indication Subfield from ‘01’ to ‘00’ or ‘11’. 

The SPDs shall monitor the operation of the NPD if the NPD Indication Subfield of the PPD beacon frame is ‘01’. If an SPD does not receive an NPD codeword within (macMaxMissedNPDCodes × macNPDPeriod) superframes, the MLME of the SPD shall notify the next higher layer via the MLME-NPD-LOST.indication primitive. The next higher layer may decide to take actions independent of what the NPD does in case the PPD disappears (see 7.4.6.3, 7.4.7.1). 
Suggested text for resolving the problem with SPD ceasing transmission

1. MLME-SPD-LOST.indication primitive
Modify Table 27 on page 36 as follows
Table 27—Primitives supported by the MLME-SAP
	Name
	Request
	Indication
	Confirm

	MLME-BEACON-LOST
	
	7.1.1.1
	

	MLME-GET
	7.1.1.2
	
	7.1.1.3

	MLME-INCOMING-BEACON
	
	7.1.1.4
	

	MLME-NPD
	7.1.1.5
	
	7.1.1.6

	MLME-NPD-LOST
	
	7.1.1.7
	

	MLME-SCAN
	7.1.1.8
	
	7.1.1.9

	MLME-SET
	7.1.1.10
	
	7.1.1.11

	MLME-SPD-LOST
	
	7.1.1.12
	

	MLME-START-BEACON
	7.1.1.13
	
	7.1.1.14


Renumber 7.1.1.12 and 7.1.1.13 to 7.1.1.13 and 7.1.1.14, respectively. Insert the new 7.1.1.12 together with Table xx as follows.
7.1.1.12 MLME-SPD-LOST.indication

The MLME-SPD-LOST.indication primitive is generated by the MLME of the PPD and issued to its next higher layer as a notification that the beacon frames from one SPD were not heard in the last macMissedSPDBeacons superframes. This primitive shall only be issued by the PPD.
Table xx—MLME-SPD-LOST.indication parameter

	Name
	Type
	Valid range
	Description

	Address
	IEEE address
	A valid 48-bit IEEE address
	The address of the originator of the beacon frame.


2. Corresponding MIB attributes
Add the following two items to Table 45
Table 45—MIB attributes
	Attribute
	Identifier
	Type
	Range
	Description
	Default

	…
	…
	…
	…
	..
	…

	macActivePeriodSPD
	0x17
	Integer
	1000-5000
	SPD should transmit at least one RTS burst every macActivePeriodSPD beacon frames and then send one update beacon frame with ACK from PPD.
	2000

	macMissedSPDBeacons
	0x18
	Integer
	5000-6000
	The number of consecutive missed SPD beacon frames that will cause the PPD to send a LOST notification to the next higher layer. If the device is operating as an SPD or NPD, this attribute shall not apply.
	5000


3. Beaconing of SPD

Append the following paragraph to the end of Section 7.4.6.2 on page 62.
Every SPD shall send at least one RTS burst every macActivePeriodSPD superframes to get one chance to update its record in PPD. If the PPD does not receive any beacon frame from one SPD within macMissedSPDBeacons superframes continually, the PPD will consider this SPD is gone and the MLME shall issue this information to the next higher layer via the MLME-SPD-LOST.indication primitive.
Modify the last paragraph of 7.4.7.2 (lines 52-54 on page 63) as follows:
If the SPD leaves the radio space without notifying the PPD, the PPD shall continue to transmit beacons

frames containing the information corresponding to the SPD until the time the PPD itself ceases

transmission. will delete the corresponding information when it knows this change after macMissedSPDBeacons superframes.
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Abstract
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