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Directions To a TV White Space Coexistence Mechanisms PAR

by: Mark Cummings, Ph. D.

1.  Introduction
This contribution builds on previous contributions in response to recent TV White Space Report and Order by the US FCC 08-260 (and the earlier 3650 MHz decision) and similar publications by the UK OFCOM, Industry Canada, and Netherlands Antilles regulatory authority.  These publications are part of an ongoing effort by regulators to increase spectral efficiency by creating rules based on flexible spectrum allocation in which others are allowed to use spectrum when it is not occupied by a primary licensee.  This type of spectrum reuse is commonly referred to as White Space.  It is likely that other countries will join the countries listed above and that White Space use will be expanded.

The previous contributions and minutes of Working Group Discussions are available on the Working Group Server https://mentor.ieee.org/802.19/documents.  The documents that underlie this contribution include:

· Document Number 51 “Study Group Extension Request”
· Document Number 26 “Whitespace Coexistence Use Cases”
· Document 44 “Alternatives For Coexistence Mechanisms in White Space”
The purpose of this document is to lay the some of the ground work for the development of a PAR to develop standards within IEEE 802 relative to TV White Space Coexistence Mechanisms.


2.  Objectives of the Standards Produced Under the PAR

The primary objectives of the standards produced under this PAR are to provide coexistence mechanisms that minimize mutual interference between different wireless technologies using the same frequencies in the same locations.  Without such coexistence mechanisms, the first users of the TV White Space bands using only the first technology to be fielded in products for that band may find their initial high quality user experience drastically degraded as other products using different technologies are fielded.  Such a result could endanger the whole White Space initiative and thereby deprive all radio users of access to the growing amount of additional spectrum this initiative promises.  Wireless Technologies is used in the fashion embodied in Document #26 “White Space Coexistence Use Cases”.

In achieving this primary objective, care must be taken to make sure that the mechanisms operate with the maximum possible efficiency.  This efficiency has two aspects.  

From the semiconductor and equipment side, the mechanisms standardized should impose the minimum burden on existing wireless technologies.  Wherever possible, they should take the form of a high level umbrella that can be implemented so far as possible with software changes.  It is recognized that specific technology Working Groups both within IEEE 802 and outside, will develop specific modifications of their standards to comply with the basic regulatory requirements for access to the white space.  This umbrella should be complementary to these modifications.

From the wireless spectrum side, the mechanisms standardized should optimize wireless capacity and performance.  When only one technology is present in a specific frequency and location, the minimum amount of wireless capacity should be expended to discover that another technology has arrived.  When more than one technology is operating in a specific frequency and location, the minimum amount of wireless capacity should be expended to coordinate their coexistence.

3.  PAR Focus Areas

There are four general areas the PAR needs to address.  They are:

· Discovery 
· Physical Connection for Coexistence
· Logical Mechanisms for Promoting Coexistence 

· Etiquette
Discovery is the process of determining that there are two or more wireless technologies desiring to use the same White Space frequency in the same location.  This can occur in two ways.  The two technologies may attempt to enter at the same time or one may be present and a second seek to enter.  In the second case, a technology operating in White Space, must periodically check for new entrants and a new entrant must check before entering.  An etiquette may be helpful in this process.

A Physical Connection for Coexistence is necessary for two technologies to exchange information in order to enhance their ability to coexist.  There are two possible ways to provide such a connection.  One way is through a back haul facility connecting to the Internet.  The US FCC TV White Space Rules require a direct or indirect connection to the Internet for the vast majority of White Space Devices (devices using the white space spectrum) and this, therefore is a potential physical connection.  Using the wireless spectrum is also a potential way of providing a physical connection.

A Logical Mechanism for Promoting Coexistence is a mechanism that involves the exchange of information between different otherwise uncoordinated networks and may also involve an algorithm for how that information is used to promote coexistence.

An Etiquette is a set of rules for ‘polite’ behavior by radios.  It can involve periodic silence periods and listen before talk algorithms.  As such, it can play a role in Discovery and the Physical Connection described above.

4.  Scope of the PAR Preparation Effort

The Study Group in preparing the PAR, should identify the areas where standards are needed (see the four areas above), but should not place any prior restraint on them other than the objectives stated in section 2. above.  In preparation for the writing of the PAR, there should be a study of the issues surrounding possible solutions in order to make sure that the PAR and Five Criteria are well positioned, but it would be unwise to attempt to focus the standard on a particular approach before the PAR has been approved and all interested parties have been able to make contributions.  In the study activity preparatory to the writing of the PAR, contributions should be focused on how they address the four areas.
Notice: This document has been prepared to assist IEEE 802.19. 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.








Abstract


This document contains a discussion of objectives and considerations concerning mechanisms for preparation of a PAR to address TV White Space Coexistence Mechanisms.  It builds on previous contributions and discussions within the Working Group
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