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Change the definition of backup channel in the working document to:

Backup channel: a TV channel that can become the operating channel right away in case the WRAN needs to switch to another channel. 

Candidate channel: a TV channel that is candidate to become a backup channel.

1.1 Reference Architecture

The IEEE 802.22 reference architecture is depicted in ‎Figure 1. A unique characteristic of this architecture is that it needs to account for the fact that the spectrum availability in the TV bands can be fragmented, i.e., some TV channels can be occupied by incumbents in an area (see Figure 9) while others can be available for WRAN transmission, and this availability can vary in time (e.g., wireless microphone operation).  It is therefore of paramount importance to define a MAC/PHY air interface that is frequency agile and can adjust to the fragmented and time-variable spectrum availability while avoiding interference to the TV band incumbent services. This is done through the use of cognitive radio techniques whose required functional capabilities are established in this standard.  In particular, the MAC/PHY air interface shall keep track of multiple TV channels to know which of these channels are occupied by incumbents and which can be used for WRAN transmission to allow for dynamic frequency selection to avoid interference to incumbents on a real-time basis.

The reference architecture includes two new modules to support the cognitive radio capabilities at the MAC and PHY layers, namely, Spectrum Sensing Function (SSF) and Geo-location module. The SSF implements spectrum sensing algorithms and the Geo-location module is used to determine the location of the 802.22 device (BS or CPE). The SSF and the Geo-location modules are described in Section X, and Section Y, respectively.

In order to control and coordinate all the cognitive radio features, a new entity is defined at the BS called the Spectrum Manager (SM). The SM is part of the Station Management Entity (SME) as shown in Figure 8. Some of the functions of the SM includes: maintaining spectrum availability information, and making decisions on channel selection, channel management and self-coexistence mechanisms. A corresponding spectrum management entity is also defined at the CPE called Spectrum Automaton, which operates as a slave of the SM at the BS. The CPE SA is a much simpler entity including only essential features to allow proper CPE operation when it is not under the control of a BS, such as during initialization (before association with the BS), and basic functionalities to respond/react to the BS’s requests and commands. The functions of the SM and CPE SA are described in Section 9.2 and Section X, respectively. 

Furthermore, the MAC layer natively supports IP, but other Convergence Sublayers (CSs) may be included in cases where more than one networking technology needs to be supported.
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MAC_SAP: MAC Service Access Point

PHY_SAP: PHY Service Access Point

SME-MLME_SAP: Station Management Entity - MAC Layer Management Entity Service Access Point

SME-PLME_SAP: Station Management Entity - PHY Layer Management Entity Service Access Point

MLME-PLME_SAP: MAC Layer Management Entity - PHY Layer Management Entity Service Access Point
Figure 1 Reference architecture

The SM has a key role in the overall architecture as it is the central point at the base station where all the information on the spectrum availability resulting from the sensing is gathered. Based on this combined information and on predefined sharing rules, the SM assigns channels to the MAC/PHY.

The SM has also other capabilities such as taking requests from the MAC/PHY. For example, if an interference situation arises (e.g., with incumbents or other 802.22 cells) during normal operation in the channel, this is detected by the MAC which shall then be capable of taking appropriate actions to resolve the issue such as switching channels. In order to do this, the MAC may inquire the SM about the most suitable channel to switch to (e.g., based on several criteria including the number of CPEs with which it is dealing, the average CPE range, traffic type), and uses the informed response from the SM to perform the switching operation. 
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Figure 2 —
Illustrative diagram of spectrum allocations. Channels 1, 4 and 5 are in use by overlapping 802.22 cells, while channel 2 is allocated to PHY/MAC 1 and channel 6 is assigned to PHY/MAC 2. Also, proper frequency separation is enforced in order to protect incumbent services.
References:

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


This submission proposes new text for the 802.22 reference architecture and definitions section.
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