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1 Introduction
At this time, there are no approved standards for operation in the 3650 – 3700 MHz band.  However, this document will outline the salient features of the 802.11y 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.

2 Contention Based Protocol

In a recent ruling, the FCC has required the use of a contention based protocol for operation in the 3650 – 3700 MHz band.  The IEEE 802.11-2007 standard employs such a mechanism in the form of CSMA-CA.  Clause 17, which is the basis for OFDM devices in 2.4 GHz, 4.9 GHz and 5 GHz (and now 3650-3700 MHz band), 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, TGy has added a requirement of employing an energy detect (CCA-ED) mechanism 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 TGy amendment also places a maximum allowed transmit time in the 3650 – 3700 MHz band such that a station shall not transmit for more than 4 ms without carrier sensing.  This requirement improves spectrum sharing by forcing frequent “listening” times in a “listen before talk” protocol.
3 Channel Bandwidth
IEEE 802.11-2007, Clause 17, already consists of 20, 10, and 5 MHz channel bandwidths.  The TGy amendment adds the requirement that in the 3650 – 3700 MHz band, all stations shall be capable of transmitting using 5 MHz channel bandwidths, and shall be capable of receiving 5 MHz, 10 MHz, and 20 MHz channel bandwidths.  This gives operators more spectral flexibility for deployment and to respond to interference complaints from other operators.

The TGy amendment mandates the use of dynamic frequency selection in the 3650 – 3700 MHz band to allow for better spectral management.

4 Transmit Power Control
The TGy amendment mandates the use of Maximum Transmit Power Level in the Country Information element in the 3650 – 3700 MHz band.  This allows for control of STA transmit power level by an enabling AP.  Transmit power control is another technique that may be used to minimize interference between systems.

5 Location Information
TGy amendment adds a registered location element to beacons and probe responses in the 3650 – 3700 MHz band.  If interference occurs between systems, an operator can examine the location information of the interferer to assist in physically locating the source of interference.  The location element includes latitude, longitude, and altitude in terms of height above ground level of the registered STA. 

6 Mobile 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 other systems or to existing government facilities or fixed satellite services.

The TGy amendment adds definitions for a fixed station 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 Beacon frame or a Probe Response from its enabling STA.  A dependent STA shall only operate under the control of the enabling AP to which it is associated.
TGy defines a DSE Registered Location Announcement, which is transmitted by a dependent STA to advertise the registered location of its enabling AP.  Included in this frame is a dependent enablement identifier which is used to identify the specific dependent STA.  These additions to the standard allow for an operator to track interference from a mobile device.



Abstract


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