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Bluetooth SIG Actions

The Bluetooth SIG continues to develop specifications derived from IEEE Std 802.15.1™-2005. Over two billion Bluetooth enabled products have been shipped and another billion will be shipped in 2009.

The next release from the Bluetooth SIG will be announced during their All Hands Meeting in Tokyo, 21-23 April 2009. This release will include improved power control, additional low power enhancements, and support for Alternate MAC/PHY’s (AMP) for improved performance. The first AMP enabled will be based on IEEE Std 802.11™-2007. More details on this release will be provided at the May IEEE 802 meeting in the form of a short tutorial.

The Bluetooth SIG recently provided a liaison letter to IEEE 802 and 802.11 regarding their concerns with the development of the IEEE 802.11n amendment that will specify use of 40 MHz channels in the 2.4 GHz spectrum. A copy of this letter is attached to this report.

From: Mike Foley [mailto:mfoley@bluetooth.com] 
Sent: Wednesday, March 04, 2009 4:20 AM
To: paul.nikolich@att.net; Bruce Kraemer
Subject: 40 MHz Channels in the 2.4 GHz Spectrum

Dear Sirs:
 
The Bluetooth SIG representing over 11,000 member companies from around the world would like to express our concerns with the introduction of 40 MHz channels in 2.4 GHz spectrum by the proposed IEEE 802.11n amendment to IEEE Std 802.11™-2007.
 
The 2.4 GHz spectrum is used by a number of other standards including IEEE 802.15.1, 802.15.3 and 802.15.4, and has been widely adopted in the industry (e.g., Bluetooth SIG, Wi-Fi Alliance, and ZigBee Alliance), utilization of 50% of the available spectrum by a single device significantly reduces the amount of available spectrum for use by other radio systems sharing the same spectrum. Some of the radio systems using this spectrum have been designed in consideration of typical IEEE 802.11 20 MHz channel operation where channels 1, 6 and 11 are normally used leaving space between those bands for operation of devices with small channel widths (e.g. IEEE 802.15.4). Other have been designed using the IEEE Std 802.15.2(tm)-2004 recommended practice that included Adaptive Frequency Hopping (AFH) allowing coexistence between frequency hopping devices (e.g., IEEE Std 802.15.1(tm)-2001/5) using 1 MHz channels and IEEE 802.11 devices using 20 MHz channels. 
 
Measurements of the impact of use of 40 MHz channels in the 2.4 GHz spectrum have shown that 66% of the available IEEE 802.15.1 hopping channels must be removed to prevent interference from a single device using a 40 MHz channel (See 11-08-0992-01-000n-20-40-mhz-11n-interference-on-bluetooth, 11-08-1140-00-000n-11n-40-mhz-and-bt-coexistence-test-results and 11-08-1101-05-000n-Additional-40-MHz-Scanning-Proposal). This is caused by the channel mask for the proposed 40 MHz signal that is only 28 DB down 40 MHz from the center frequency. This effectively introduces interference across 75% of the 2.4 GHz spectrum when the 40 MHz signals are at the top or bottom of the band. Good detection algorithms built into devices can determine what portions of the channel to avoid, but the variability of use and compression of the available number of channels into a small portion of the band reduces noise immunity and spectrum sharing capabilities below an acceptable level.
 
Over 2.5 Billion Bluetooth wireless devices have been shipped based on IEEE Std 802.15.1™-2005. Many of these devices implement the Adaptive Frequency Hopping (AFH) mechanism recommended in IEEE Std 802.15.2™-2003 and subsequently incorporated into IEEE 802.15.1 and all recent Bluetooth specifications. The Bluetooth SIG has implemented specifications that coexist well with current IEEE 802.11 based devices and would like to continue operating in the 2.4 GHz spectrum while coexisting with IEEE 802.11 devices. Using 40 MHz channels should only be allowed if the 802.11 device ensures that no other devices are attempting to operating in proximity of those devices so the 802.11n devices do not severely restrict the operation of the other devices.
 
Thanks,
 
Mike Foley, Ph.D., Executive Director
Bluetooth SIG, Inc.
500 108th Ave NE, Suite 250
Bellevue, WA  98004
425-691-3530
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