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Introduction

At this time, there are no approved standards for operation in the TV white spaces bands.  However, this document will outline the salient features of the 802.11af amendment which will improve coexistence between like and unlike systems when they appear in this band.  Furthermore, we also outline features which have been specified to meet FCC regulations.

Geo-location Database

The FCC does, and other regulatory domains will require the use of a geo-location database to ensure that unlicensed devices operating in this band do not interfere with licensed users. P802.11af incorporates database access mechanisms prescribed by the FCC Part 15.700 rules to avoid interfering with the protected license holders.  But as Part 15 devices, there are no regulatory requirements for coexistence with other non-licensed devices.
Contention Based Protocol

For coexistence with other unlicensed devices operating in the TV bands the IEEE 802.11-2007 standard employs CSMA-CA.  Clause 17, which is the basis for OFDM devices in 2.4 GHz, 4.9 GHz and 5 GHz (and now the TV bands), defines clear channel assessment (CCA) levels of –82 dBm for 20 MHz channel bandwidths, –85 dBm for 10 MHz channel bandwidths, and –88 dBm for 5 MHz channel bandwidths when detecting a valid 802.11 OFDM signal.  If the preamble portion is missed (or when a non-802.11 OFDM signal is received) the station must stay off the air while the received signal level exceeds –62 dBm for 20 MHz channel bandwidths, –65 dBm for 10 MHz bandwidths, and –68 dBm for 5 MHz channel bandwidths.

To improve coexistence between different systems, TGaf has added a requirement of employing an energy detect (CCA-ED) mechanism originally added for operation in the 3650 – 3700 MHz band.  With CCA-ED, the station must stay off the air while the received signal level exceeds –72 dBm for 20 MHz channel bandwidths, –75 dBm for 10 MHz channel bandwidths, and –78 dBm for 5 MHz channel bandwidths.
The TGaf amendment also requires client devices (Mode I in FCC terms) to hear and decode a Contact Verification Signal in order to continue transmission, so that a client out of range of the master device that enabled it will not operate out of its authorized range.
Transmit Power Control

The TGaf amendment, as mandated by regulations, utilizes TPC as a means for maintaining the transmitted signal at a level that meets, but does not exceed that necessary for robust communication.  Transmit power control is another technique that may be used to minimize interference between systems.

Location Information

Low power fixed TGaf devices will be required to register their location, channel of operation and transmit power in a geo-location database.  This information is available to other TVBDs, and can be used to make channel and power selections that enable them to coexist.
Dependent Stations Enablement

The FCC allows for low power mobile, unregistered stations when controlled by an enabling station that is operated by a licensed operator.  These restrictions are in place to minimize interference from unregistered stations to licensed services.

The TGaf amendment adds definitions for a fixed and Mode II personal/portable stations and an enabling AP.  These may be used in combination to enable a dependent STA.  Dependent STA enablement (DSE) is defined to be the process by which a dependent STA gains permission to transmit on a restricted channel.

Basically, a dependent STA shall not transmit, except to authenticate and associate with an enabling AP, unless it has associated with an enabling AP.  Furthermore, a dependent STA shall cease to transmit if it has not recently received a Contact Verification Signal from its enabling STA.  A dependent STA shall only operate under the control of the enabling AP to which it is associated.
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Abstract


This serves as the coexistence assurance document for TGaf in meeting the requirement of the 5 criteria.


It has an initial assessment of the Geolocation database and 802.11.
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