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Problem Description:

According to [1], during the initial transmission period, the new PPD shall transmit a continuous series of superframes, which shall not include inter-device communication periods (i.e., receive periods and ANPs), for a period of 10 seconds. Each superframe shall be composed of 31 synchronization bursts sent on the synchronization channel. A 120-octet length beacon frame followed by 4 octets of all zeros shall be sent on the beacon channel (7.4.1).
The beacon frame transmission is initiated by the next higher layer via the MLME-START-BEACON.request primitive, and the MAC sublayer asks the PHY layer to send the beacon frame via the PD-DATA.request primitive. 
There are two problems: 

1. The MAC sublayer can’t judge whether the device is during the initialization procedure.

2. The PHY layer can’t decide whether to include inter-device communication period or not.

Since the superframe shall always have a period equal to 103.24 ms, if the initialization procedure lasts for 10 seconds, the number of the transmitted PPDU will not be one integer. We suggest the new PPD shall transmit a continuous series of superframes, which shall not include inter-device communication periods (i.e., receive periods and ANPs), for a period of 100 superframes.
Suggested Remedy:

(1) Add a parameter in MLME-START-BEACON.request primitive
Add the parameter of Initialize:

Table 41—MLME-START-BEACON.request parameters
	Name
	Type
	Valid range
	Description

	…

	Initialize
	Boolean
	TRUE or FALSE
	If this parameter is TRUE, the PPD is to begin the initialization procedure.
If this parameter is FALSE and the timer with the length of aInitializationPeriod in MAC expires, the PPD is to stop the initialization procedure.
This parameter is only applied to the PPD.

	…
	…
	…
	…


(2) Add PLME-INITIALIZE primitives
Table 7—PLME-SAP primitives
	Name
	Request
	Indication
	Confirm

	PLME-ANP-DECISION
	6.2.2.1
	
	6.2.2.2

	PLME-ANP-RESPONSE
	
	6.2.2.3
	

	PLME-GET
	6.2.2.4
	
	6.2.2.5

	PLME-INITIALIZE
	6.2.2.x1
	
	6.2.2.x2

	PLME-INITIATE-RTS-BURST
	6.2.2.6
	
	6.2.2.7

	PLME-NPD-ACTIVE
	
	6.2.2.8
	

	PLME-SET
	6.2.2.9
	
	6.2.2.10

	PLME-SET-RTX-STATE
	6.2.2.11
	
	6.2.2.12


6.2.2.x1 PLME-INITIALIZE.request

The PLME-INITIALIZE.request primitive is generated by the MLME of the PPD and issued to its PLME to request that the PHY entity start to transmit a continuous series of superframes, which shall not include inter-device communication periods. This primitive has no parameter. 
On receipt of the PLME-INITIALIZE.request primitive, the PLME will start to transmit aInitializationPeriod superframes, which shall not include inter-device communication period.
6.2.2.x2 PLME-INITIALIZE.confirm

The PLME-INITIALIZE.confirm primitive is generated by the PLME of the PPD and issued to its MLME in response to a PLME-INITIALIZE.request primitive. Table X2 specifies the parameters for the PLME-INITIALIZE.confirm primitive.

Table X2 - PLME-INITIALIZE.confirm parameters

	Name
	Type
	Valid range
	Description

	Status
	Enumeration
	COMPLETE
	To indicate the end of the procedure of transmitting the initialization PPDU. 


On receipt of the PLME-INITIALIZE.confirm primitive, the MLME is notified that its request to transmit the initialization PPDU was done.
(3) Add a PHY constant of aInitializationPeriod
Table 23—PHY constants
	Constant
	Description
	Value

	…
	…
	…

	aInitializationPeriod
	The period that the initialization procedure will last.
	100 superframes

	…
	…
	…


Update the corresponding text:

Page 11, lines of 33-41

“If the optional inter-device communication period is to be included, it shall last for 10 seconds. T the final index value in the series of synchronization bursts shall be one and the next superframe shall start after the receive period and corresponding ANP (as illustrated in Figure 2 (a)). If the inter-device communication period is not included, the final index value shall be zero and the next superframe shall start immediately (as illustrated in Figure 2 (b)). While this final synchronization burst with index zero is being transmitted on the synchronization channel, the beacon channel will transmit all zeros. Because an SPD that has just joined the beaconing network shall not attempt to communicate on the channel for 10 seconds, no SPD will interfere with the PPD during its initial transmission period.” 

Page 65, lines of 53-54 and Page 66, lines of 1-9:

“At the conclusion of the search, if the protecting device determines that there is no PPD already present on the TV channel (i.e., no beacon frame was detected), the protecting device may, at the discretion of an upper layer, promote itself to PPD and begin transmitting periodic beacon frames. Beacon frame transmission is initiated by the next higher layer via the MLME-START-BEACON.request primitive with the Periodic Initialize parameter set to TRUE, indicating that periodic beacon frames are to be transmitted the PPD is to begin the initialization procedure. The MAC will issue the primitive of PLME-INITIALIZE.request with the parameter of Start set as TRUE to its PHY and the primitive of PD-DATA.request to forward the beacon frame to the PHY. The PHY will start the initial transmission period.
During this initial transmission period, the new PPD shall transmit aInitializationPeriod a continuous series of superframes, which shall not include inter-device communication periods (i.e., receive periods and ANPs), for a period of 10 seconds. Each superframe shall be composed of 31 synchronization bursts sent on the synchronization channel. A 120-octet length beacon frame followed by 4 octets of all zeros shall be sent on the beacon channel (7.4.1). When the initialization timer expires, the PLME will issue the primitive of PLME-INITIATE.confirm to the MLME.”
Page 105, lines of 25-26

 “During initial transmissions by a PPD, the PPD should not insert inter-device communication periods

during the first 10 seconds aInitializationPeriod superframes. This prevents any transmission by SPDs during that time.”
References:

[1] Part 22.1: Enhanced Protection for Low-Power, Licensed Devices Operating in Television Broadcast Bonds, P802.22.1/D2, October 2007.
Notice: This document has been prepared to assist IEEE 802.22. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.22.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures 


<� HYPERLINK "http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf" ��http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:carl.stevenson@ieee.org" ��Carl R. Stevenson�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.22 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


In the current IEEE 802.22.1/D2, the MAC/PHY of the protecting device doesn’t know whether it is during the initialization procedure or not. Some remedies are suggested to patch this hole.
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