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Introduction

There are two schemes proposed to remedy a problem found in the current draft [1] to select an SPD as a new NPD when there is no NPD. One is a scheme using 2-bit NPD indication subfield while the other is a scheme by which all SPDs can monitor the NPD.

These two schemes were compared and the comparison results are suggested in [2]. However the author strongly feels that there are a lot of misunderstandings in comparison due to lack of understanding of the second scheme.

Therefore in this document more information with more precise analysis and comparison is being provided based on the document [2]. In the following, black parts are imported from the document [2] while more information is added with red parts for better understanding. Once again black parts are from document [2] while red parts are additionally included in this document.
A brief description of these two proposals is as following:

Scheme A: The PPD broadcasts various scenarios using the 2-bit NPD Indication Field, which is monitored by other PDs [3]. 
At most only four cases/scenarios – actually three cases - can be dealt with because two bit has four combinations as follows:
00: There is no NPD, and the SPDs shall volunteer transmission for being selected as a new NPD.
01: There is no NPD. And, NPD is not required.
10: There is a NPD.
11: not used
Scheme B: The SPDs monitor the 1-bit field of the NPD beacon frame and NPD codewords in the receive periods [4].

Each SPD judges whether it needs to transmit a beacon frame to be selected as as a new NPD,
not by judgment of the PPD, but by its own judgment: the PPD does not need to broadcast related information to SPDs as Scheme A does.

Each SPD needs to receive NPD codewords in the receive periods and NPD indication subfield in each beacon frame.
All the cases for PD’s ceasing transmission are analyzed and how to implement for all cases with this scheme are described in [5].

Definition:  

Cluster: for the purpose of discussion here, we define a cluster as one PPD together with all the SPDs and the NPD whose information has been aggregated, or to be aggregated into the PPD’s beacon frame.

Comparison Results

Comparison results for these two schemes are listed in the following table.

	#
	Functions
	Scheme A
	Scheme B
	Comment

	1
	Who monitors the NPD by what?


	Only the PPD by receiving NPD codewords in the receive period. NPD codewords are supposed to be transmitted periodically and less frequently.
	The PPD and all the SPDs by receiving both NPD codewords and NPD indication subfield which make the system more flexible and robust.
	Generally, the PPD can monitor the NPD reliably, while SPDs can monitor the NPD reliably with equal confidence. It means that each PD can have its own decision making ability, not totally relying on the PPD’s decision. If the PPD fails to work without notice, each PD can judge what it can do for the next step. If an SPD transmits its beacon frame mistakenly, it does not do harm to the system without any critical problem.
However, the SPDs may not be able to reliably monitor the NPD due to fading issue. the NPD could be ‘on’ and ‘off’ to some SPDs from time to time even though the NPD is always ‘on’ to the PPD. The PPD may be assumed to have the same level of fading issue. If it is not the case, it does not matter because the PPD has total control on selection of a new NPD as described in the below.

	2
	Who is monitored by the SPDs?
	Only the PPD. If the PPD fails to work properly, it might be a big problem because SPDs are totally controlled by the PPD.
	Both the PPD and the NPD and other SPDs, that is, all PDs. That means each SPD has information gathered by itself and consequently can make its own decision.
	

	3
	How do the SPDs in the cluster know there is the NPD?
	The PPD broadcasts ‘01’ in the 2-bit Indication field. Only SPDs know that by receiving this field.The PPD should apply the same procedure as an SPD does for Scheme B. Once again if the PPD fails to provide correct information, e.g. its leave without notice, the system can not have an NPD.
	The NPD broadcasts ‘1’ in the 1-bit NPD field whenever it transmits a beacon frame and NPD codewords in the receive periods when it notifies its activeness. Using these two types of information, each SPD judges whether there is the NPD. Once again, each SPD recognizes the NPD’s existence by and for itself.
	

	4
	How do the SPDs know that the PPD decides not to use any NPD at all? In what situation(s) this kind of case can occur and how often? Too much work is expected from the next higher layer of the PPD not to have any NPD.
	The PPD broadcasts ‘11’ in the 2-bit Indication field by discretion of the PPD’s next higher layer. How and why can it decide not to use it?
	If this function is needed, it can easily be realized as follows: if an SPD tries to be selected as a new NPD and fails to be a new NPD, it can recognize that this SPD is not selected. After for a while the SPD can not hear the NPD, it recognizes that the PPD does not need any NPD.
	The SPDs do not have to volunteer transmission in this scenario.  Unnecessary volunteer transmission is useless, but increases traffic and the probability of collision. It totally depends on how often this kind of situations occur and how often a beacon frame should be sent by an SPD to be selected. Significant amount of traffic will not increases if it is assumed this case does not happen often and the period to retransmit is relatively large. Collision avoidance scheme can be provided. 

	5
	How do the SPDs know there is no NPD, and the PPD is requiring volunteers?
	The PPD broadcasts ‘00’ in the 2-bit Indication field. When and in what conditions/situations does it broadcast it?
	Each SPD has a timer which starts when it can not hear the NPD and expires after a fixed number of superframes without hearing the NPD. If this timer expires, the SPD recognizes that there is no NPD. After then in another fixed number of superframes, if still it can not hear the NPD, the SPD recognizes that the PPD has difficulty to select an SPD and transmits a beacon frame.
	If Scheme B relies on the periodic transmission from SPDs to resolve this issue, there could be no NPD for as long as 8.6 minutes, because many people comment that the SPD updating period shall be long to reduce traffic. This interpretation is not correct. The SPD does not wait for a long time such as 8.6 minutes. Rahter, it waits for (macMaxMissedNPDCodes * macNPDPeriod + 5) superframes, at most a few seconds.  

	6
	How do the SPDs know the PPD has disapproved the previous NPD? Too much work and intelligence is expected from the next higher layer of the PPD. Why and how often do the SPDs have to know that? In what situations?
	The PPD changes the 2-bit Indication field from ‘01’ to ‘00’ or ‘11’.
	Definitely Scheme provides the way to disregard the current candidate. If the PPD does not want to select the current NPD candidate, it will not set NPD indication subfield to one. Then shortly in one of following superframes, another SPD will transmit its beacon frame by following the same procedure.
	The PPD may find a better candidate for the NPD given it knows the locations of all the PDs in the cluster and given the comes and goes of the PDs. If the NPD candidate is located in a worse place, the PPD can disregard it by not setting NPD indication subfield to one in the following superframe as described in the draft.

	7
	How do the SPDs behave after the the PPD ceases transmission without notice?
	If there is not any beacon transmission for macMaxMissedBeaconsSPD superframe periods, the SPDs know there is neither PPD nor NPD, so the SPDs will contend to be the new PPD(s). How does SPDs know that there is no NPD if the above condition is applied? In the current draft, macMaxMissedBeaconsSPD timer only says that there is no PPD. 
	Basically each SPD has two timers for this case: one, Timer 1, to check whether there is the PPD and the other, Timer 2, to check whether there is the NPD. These two timers work independently. Timer 1 is exactly the same as one for Scheme A.
Case a: If there is NPD, the SPDs do nothing because the NPD will automatically be the next PPD. If all SPDs can not recognize the NPD’s leave, it is Case b in the below.
Case b: If there is no NPD, the SPDs contend to be the new PPD(s). For that case, the above two timers expire and SPDs will compete to be the new PPD applying the same procedure as for Scheme A – macMaxMissedBeaconsSPD strategy.
	In Case a of Scheme B, the NPD could fail to be the new PPD. The SPDs learns this after 
macMaxMissedNPDCodes * macNPDPeriod superframe periods. 
Logically, macMaxMissedNPDCodes * macNPDPeriod shall be larger than macMaxMissedBeaconsNPD. This is another piece of evidence that Scheme B, if adopted, has to be designed very carefully to avoid the parameters violate each other. In Scheme B, there is no relationship among these parameters. Therefore the above argument is not correct, - at least for Scheme B. Each timer is operated independently for its own purpose/role. The above relation can be reversed.
In Scheme A, some SPDs may not be covered by the new PPD. The wasted time for those SPDs is the minimum of macMaxMissedBeaconsSPD and  macMaxMissedNPDCodes * macNPDPeriod  superframe periods.
Most likely, macMaxMissedNPDCodes * macNPDPeriod is far larger than macMaxMissedBeaconsSPD because a small macMaxMissedNPDCodes would dramatically increase traffic and the probability of collision.  It is not true for Scheme B. Once again, in this scheme, there is no relationship among these parameters. Therefore the above argument is not correct, at least for Scheme B. Each timer is operated independently for its own purpose/role. The above relation can be reversed. Even a small macMaxMissedNPDCodes, traffic and the probability of collision depend on the probability that the NPD fails to transmit its code successfully. This probability will be small in a normal situation. 
Actually, the collision could be very high to use 5 for macMaxMissedNPDCodes as in the draft. Assume that the probably that the NPD fails to transmit its code successfully is pn. Then the probability that any PD can not recognize the NPD’s existence will be around pn**5 for the above case. It should be very small.



Questions on Scheme A

How does the PPD judge that it needs to ask SPDs to volunteer to transmit a beacon frame to be selected as a new NPD?

Why does the PPD decide not to use any NPD at all? In what situation(s) can this kind of case occur and how often?
Advantages and disadvantages of two schemes

Scheme A (Samsung) 

Advantages

· The PPD can refuse to select a specific SPD as an NPD in an easier way.
Disadvantages

· If the PPD fails to work properly, other PDs may have serious propbems.

· Only the PPD can recognize the type of a protecting device which transmits a beacon frame.
· Only the PPD has less information to judge whether there is an NPD or not by using 

· only NPD codeword received in the receive period which is broadcasted much less frequently.
· This scheme needs more complicated decision making routine to make SPDs to compete to be a new NPD: the PPD judges that there is no NPD, an SPD needs to transmit a beacon frame, and it needs to ask SPDs to volunteer to transmit a beacon frame.

· This solution does not provide the basic function of assigning the NPD so far. It just uses “01” to broadcast the fact that there is one NPD in the system. It is not used for selecting one SPD as the NPD.

Scheme B (Huawei)

Advantages

· Each SPD can recognize the type of a protecting device which transmits a beacon frame.
· Each PD has more information on other PDs: each PD can be operated more independently.
· All PDs can more information on whether there is an NPD by using two types of information

· NPD codewords received in the receive period which is broadcasted much less frequently and

· NPD indication subfield transmitted whenever the NPD sends its beacon frame. 
· This scheme has simpler decision making routine for an SPD to be a new NPD: each SPD judges whether it needs to transmit a beacon frame by only checking NPD codes in the receive periods or NPD indication subfield.
· While Scheme A of 2-bit design just deals with NPD, with Scheme B more cases can be considered, just like the examples provided in [5].
Disadvantages

· The PPD can refuse to select a specific SPD as an NPD in a relatively more complicated way.
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Abstract


In [1], there should be an NPD mandatorily so that it can be the PPD when the PPD leaves the radio space. There are two proposals to solve a problem to select an SPD as a new NPD when there is no NPD. These two schemes were compared in [2]. It was concluded in that document that the 2-bit NPD Indication Field scheme offers much more functions in a straightforward manner. In this document more analysis and imformation on their comparison results are provided to remedy some misunderstanding introduced in [2]. This document is prepared with comments which were provided by Baowei, the key author of [2].











Submission
page 1
Soo-Young Chang, Huawei Technologies

