December 2019	IEEE P802.19-19/0088r0


IEEE P802.19
Wireless Coexistence

	Project
	IEEE P802.19 Wireless Coexistence WG

	Title
	Contribution for Clause 6.2 6. Sub-1 GHz frequency band spectrum allocation for the United States. 

	Date Submitted
	December 11, 2019

	Source
	Benjamin Rolfe
Blind Creek Associates
P. O. Box 798 Los Gatos CA
	Voice:	
E-mail:	Ben.Rolfe@ieee.org

	Re:
	[TG3 draft development]

	Abstract
	[Summary of relevant FCC regulations for 802.11ah and 802.15.4 SUN FSK]


	Purpose
	[]

	Notice
	This document has been prepared to assist the IEEE P802.19.  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.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by IEEE P802.19.





[bookmark: _GoBack]6.2 United States    
There are a many frequency bands bellow 1 GHz in which radio frequency devices may operate as defined in the Code of Federal Regulations, Title 47, Part 15 [Bx] though at extremely low power levels.  General rules given in §15.209 prescribe very low power levels of 200 microvolts/meter (equivalent to less than -49 dBm).  Higher power levels are allowed for specific bands. For the purpose of this standards, the 902MHz to 928 MHz band is the only band that will support both 802.11 and 802.15.4 operations. Operation of communication systems in the 902-928 MHz band is addressed in §15.247 and §15.249.  
The band used by systems covered in this standard is 902 MHz to 928 MHz, using the provisions of §15.247. Channel plans for this band are provided in both IEEE Std 802.11 and IEEE Std 802.15.4. Operation under this part requires either frequency hopping or a digital modulation.  
Operation of 802.15.4 SUN FSK are considered frequency hopping systems to comply with this part.  The requirements include a minimum channel spacing of 25 KHz and maximum allowed 20 dB bandwidth of the hopping channel of 500 kHz.  The SUN FSK PHY includes modes to meet these requirements with channel spacing of 200 kHz and 400 kHz defined for the band.  Per channel duty cycle is limited: for 200 kHz channel spacing, the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; For the 400 kHz channel spacing, the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.  Hopping systems must use a pseudo-random sequence and the system designed so that all channels in a sequence must be used equally on average over time. Not all available channels must be included in a sequence, thus skipping over channels is allowed.  The regulations prohibit coordination of transmitter sequences for the express purpose of avoiding simultaneous occupancy of a channel, i.e. coordination to achieve maximum band occupancy by a single system is not allowed. 
Maximum transmit power (peak conducted output power) is 1 watt for systems employing at least 50 hopping channels.  The channel plans for 200 kHz and 400 kHz channel spacing use 129 and 64 channels, respectively.  
Systems using 802.11ah will be operated as digital modulation systems under this regulation. To be classified as using digital modulation techniques, the minimum 6 dB bandwidth shall be at least 500 kHz.  The OFDM signal used by 802.11ah is considered a digital modulation, and uses a minimum channel spacing of 1 MHz. Digital modulation systems are not required to employ frequency diversity, although use of hybrid systems that use both digital modulation and hopping are allowed.    
For systems using digital modulation, the maximum peak conducted output power is 1 watt. In addition, the power spectral density conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.  
Operation under §15.249 allows any modulation technique but is limited to fixed, point-to-point operation. Field strength of fundamental signal must be no greater than 50 millivolts/meter (measured at 3 meters). This is equivalent to transmit power of +18.75 dBm.  This is not fit the majority of use cases for either 802.11 or 802.15.4; for these reasons most of the applications expected to apply this standard will be operated under the provisions of §15.247.
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