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Introduction
	Commented Text
	Clause 8.12, pg. 330, line 31: The WRAN transmit/receive antenna at the CPE shall meet the reference antenna pattern depicted in Figure

159 [see below].

	Comment Text
	To change my vote from no to approve, should read "shall meet or exceed the miminum antenna gain and sidelobe rejection" the pictogram [which I created :-) ] is a good starting point but needs to be clarified. Tolerances need to be specified, when gain can be higher (as in the main lobe), when gain msut [sic] be lower (side lobes rejection)


	Resolution Statement
	Reject: Antenna on-axis gain should not be standardized. What is important is to limit the EIRP.  

Accept: The antenna mask is the upper limit for the antenna sidelobes relative to the on-axis gain. The mask should be defined in terms of a percentage of sidelobes exceeding the limit.

Action: indicate the percentage of sidelobes and backlobes allowed to exceed the mask.

There are assumptions in OET Bulletin 69 but they are not mandatory.  S. Kuffner will see if such requirement exists in any FCC text.




[image: image1.emf]
              [image: image2.emf]
Figure 1.  Figure 159 as shown in [1].

Relative levels of the mask are what matters, assuming that the main lobe max EIRP will be 36 dBm.  This will be so regardless of the antenna maximum gain; beyond ±90°, the EIRP will always be 36 – 14 = 22 dBm or less.
The directivity for the pattern shown in Figure 1 can be calculated only with some assumptions since no vertical pattern is given.  A minor correction to the definition of the pattern is that by convention in spherical coordinates, θ is in an eleveation plane and spans from 0 to π, while ( is in the azimuth plane (assumed x y plane) and spans a full 2π.  Thus this pattern would be more properly described as
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The minimum directivity for this pattern would be for an omni-in-elevation pattern (U(θ) = 1) and can be calculated to be 6.53 dBi.  For an e.g. U(θ) = sin θ elevation pattern (approximate pattern for a vertical dipole), this directivity increases to Dmax = 7.58 dBi.  Note a narrower azimuthal beam can be used; Figure 159 in [1] specifies only the maximum beamwidth, but the point is that an antenna can stay within the bounds of the azimuthal pattern constraint and still have a range of gains possible due to the elevation and azimuth patterns.  As the comment resolution points out, it is the relative levels of the azimuthal mask that matter for interference estimation.
The assignment addressed in this submission was to determine whether there was a regulatory precedent for some sort of exception for “the percentage of sidelobes and backlobes allowed to exceed the mask” for an antenna pattern.

The FCC text considered here was drawn from the Code of Federal Regulations (CFR) Title 47, specifically Part 25.209 [2], summarized below.

CFR 47 Part 25.209(a)(1),(2) Satellite Communications – Antenna Performance Standards 
The pattern shall lie below the envelope described in [2] “in the plane of the geostationary satellite orbit” by 
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“where Theta is the angle in degrees from the axis of the main lobe.”  The Part goes on to say “For the purposes of this section, the peak gain of an individual sidelobe may not exceed the envelope defined above for Theta between 1.0 and 7.0 degrees.  For Theta greater than 7.0 degrees, the envelope may be exceeded by no more than 10% of the sidelobes, provided no individual sidelobe exceeds the gain envelope given above by more than 3 dB.”
Thus the main lobe envelope may not be exceeded, but the sidelobe envelope can be breeched by up to 10% of the sidelobes provided those individual lobes stayed within 3 dB of the envelope in the plane of the geostationary satellite orbit.
A similar spec (Part 25.209(a)(2)) follows for any plane outside of the geostationary satellite orbital plane for reasons of protecting “terrestrial interference paths,” which would have a similar context to the IEEE 802.22 application.  In that Part, it again allows 10% of the sidelobes to exceed an envelope but now by as much as 6 dB.  Note however 25.209(h)(2) forbids sidelobes from exceeding the specified envelope.

Conclusion & Recommendations
It appears there is regulatory precedent for allowing a small percentage of pattern sidelobes to exceed a specified envelope, provided those exceptions stay within a specified small number of dB.  In this writer’s estimation, a similar allowance if enacted for IEEE 802.22 could turn out to be extremely difficult to characterize and enforce.  Part 25.209 addresses earth station transmitter dishes which are professionally installed and generally free of surrounding obstructions which can effectively become part of the antenna and hence distort the pattern.  IEEE 802.22 subscriber antennas, on the other hand, may not be professionally installed and could be in proximity to roofs or chiminies or other structures that could, due to the much longer wavelengths, influence the pattern of the antenna.  Further empirical study is recommended to determine the extent of pattern distortions for typical mounting scenarios.  

Another consideration is the width of the sidelobes for lower frequency antennas.  They can have fairly broad lobes so 1) there may not be 10 lobes total so that one of them could exceed the envelope if the same 10% number was used, and 2) the breadth of the lobe may sweep a considerable angle and so perhaps an alternative or more meaningful wording could be to have no more than 10% of the azimuthal span outside of the ±56° mainlobe (e.g. 25° aggregate out of the 248° sidelobe region) exceeding the envelope by up to e.g. 3 dB.  If such an exception is allowed, the influence on interference analysis should be considered.
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Abstract


This submission addresses IEEE 802.22 Letter Ballot #1 Comment # 725 pertaining to CPE antenna patterns and the possibility of exceeding the pattern envelope in the sidelobe region.  There is precedent for such allowances in the Code of Federal Regulations Title 47 in Part 25.  Whether and how to apply that regulation to IEEE 802.22 remains to be determined.
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