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This document is submitted for illustrating a letter ballot comment we have made to P802.22.1/D1.

Problem with Section 7.4.7 Ceasing Transmissions:

[ Refer to Section 7.4.7 for the operation procedure of the ceasing transmissions of PPD and SPD. ]
Regarding the procedure for handling ceasing transmissions in a cluster of a PPD, a NPD and multiple SPDs, the NPD is supposed to be the first to promote itself no matter whether the PPD disappears normally or abnormally. It is important for the cluster to keep a functional NPD. In the current design, the PPD could not promote an SPD to be the NPD unless the SPD has just successfully sent a beacon frame to the PPD. In that case, if the NPD disappears and no SPDs sends any RTS and beacon messages to the PPD, it will not be able to promote any SPD to be the new NPD. In other words, the current design could result in no NPD for a long time.

Figure 1 shows three branches for a normal SPD’s operation. As stated in the draft, the rightmost branch allows an SPD to promote itself to be the new PPD if there is no PPD for a certain time indicated as T3 (called macMaxMissedBeaconsSPD in Table 45 in draft v1.0). The middle branch functions as the remedy for the problem identified above. Basically, each SPD shall continuously monitor the existence of the NPD. If the NPD disappears for a certain time indicated as T2 (the same parameter of macMaxMissedNPDCodes of Table 45 could be used), then all the SPDs involved will randomly contend to send an RTS to the PPD so that the latter could have chance to promote a SPD to be the new NPD. The contention should incorporate some random backoff time. 

The other problem with the current draft is that the PPD is required to continue transmitting the obsolete information of those disappeared SPDs (see the last paragraph on page 63). The leftmost branch in Figure 1 illustrates the remedy. Each SPD could maintain a timer T1 (a parameter to be added in Table 45) whose expiration triggers the SPD to update the PPD. This kind of periodic transmission from the SPDs will give the PPD opportunity to validate the information aggregated in its beacon frames. If a SPD does not update the PPD after T1 period, or multiple T1 periods, the PPD could safely assume that SPD has disappeared. Therefore, the PPD could remove that SPD’s information from its beacon frame.
The specific values of all the timers should be predetermined and kept constant among all the protecting devices for the whole system to work properly. The values should be chosen considering the maximum tolerable period of non-beacon transmission. Since NPD should be the first candidate to be the new PPD if the previous PPD disappears, timer T2 shall be shorter than timer T3. Timer T1 is a tradeoff of validating information timely and interruption of the PPD’s transmission as well as the RTS contention. 
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Figure 1. The operation procedure of a SPD.
There are arguments of whether some decision should be made by MAC or by the next higher layer. To resolve one of those issues, we suggest to expand the one-bit NPD filed to two bits in order to accommodate various scenarios.

Suggested text for resolving the problem between MAC and higher layer regarding NPD selection

Modify the Figure 15 on page 46 as 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


The NPD indication field is transmitted with every PPD beacon frame, whereas the SPD and NPD beacon frames use the format in Figure 15b. 
When the NPD indication field is of ‘00’ as shown in Table X1, SPDs are informed know that there is no NPD and volunteers are required. Therefore, the SPDs try to transmit RTS to the PPD, so that the latter could select a SPD as the NPD. 

When the NPD indication field is of ‘11’, SPDs are informed that there is no NPD and the PPD will not select the NPD. In this case, the SPDs will not volunteer transmission even though there is no NPD. Note that this may also imply that when the PPD disappears abnormally, all the SPDs should not wait for the NPD (who does not exist), and they could compete to be the new PPD directly. 

When the NPD indication field 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. 
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 a PPD or an SPD to send a

notification to the next

higher layer. If the device is

operating as an SPD, this

attribute shall not apply.

Add the following pargraph after line 7 on page 63 in clause 7.4.6.3.
If the NPD indication field has been ‘11’ and an SPD does not hear an NPD code within (macMaxMissedNPDCodes x macNPDPeriod) superframes, the MLME shall notify the next higher layer via the MLME-NPD-LOST.indication primitive. The next higher layer may then decide to send an RTS burst to the PPD to volunteer to become the new NPD.
Add Section 7.4.7.3 Next-in-line protecting device (NPD) right after Section 7.4.7.2
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 shall be notified through the MLMEINCOMING-BEACON.indication primitive and should remove all information corresponding to the NPD from its own beacon frames. 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.
In any case, if the NPD indication field has been ‘11’, all the SPDs shall monitor the operation of the NPD. If the NPD has not transmitted any NPD code  for up to maxMaxMissedNPDCodes number of superframes, the SPDs each pick up a random number from the set [0, 1, 2, …, 10]. At each superframe, if an SPD has the random number equal 0, the SPD transmits an RTS during the receive period. If the random number is larger than 0, the SPD reduces its number by one and proceeds to the next superframe. After a new NPD has been chosen, all the other SPDs remove the random numbers and abandon the contention procedure. The contention for being chosen as the new NPD is completed. Note that the PPD also knows the absence of the previous NPD, and the transmission from the SPDs gives it opportunities for choosing a new NPD.
Suggested text for resolving the problem with SPD ceasing transmission

Add the following parameter to Table 44 on page 52
	Constant
	Description
	Value

	aSPDPeriod
	The number of superframes between two consecutive SPD beacon frame transmissions. It is about 516.2 seconds, i.e., about 8.6 minutes.
	5000


Modify the last paragraph of Section 7.4.7.2 Secondary protecting device (NPD) on page 63 as follows.
During normal operation, the SPD shall send an RTS to the PPD at least once every aSPDPeriod superframes in order to notify the PPD that it is still alive. 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 learn the absence of the SPD after aSPDPeriod. Then, the PPD shall remove the information corresponding to the SPD from its beacon frame in order to avoid carrying invalid information.
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Abstract


The current draft is not complete with the NPD design. If the NPD disappears and no SPD transmits a beacon frame, the PPD will not be able to promote any SPD to be the new NPD, unless some SPD sends an RTS by chance at some point in time. Suggested text is included in this document for forcing some SPDs to volunteer so that the PPD could promote one of them as the new NPD. 





Section 7.4.7.2 of the current draft mandates the PPD to continue transmitting the obsolete information of those disappeared SPDs. Suggested text is included in this document for providing the method for the PPD to validate the messages from disappeared SPDs.
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