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FCC R&O 08-260

Proposed text for Antenna Height

1- The 802.22 Fixed point-to-multipoint topology is a misfit in the R&O:

Action: Victor
2- Database access and sensing

Action: Carl
3-  Need for DTV sensing

Action: Carl
4- WRAN devices antenna height:

Maximum antenna height of 30 m

Para. 181 states that “As discussed below, we are limiting the maximum antenna height of fixed unlicensed TVBDs to 30 meters above ground level and find that this will appropriately balance the needs of unlicensed fixed TVBDs to achieve adequate service range while minimizing the range at which those operations could impact licensed services.”

Although we recognize the intention of the Commission, the preference of the IEEE 802 for fixed unlicensed TVBDs, especially in the context of providing broadband access in less populated rural areas as considered in the 802.22 Working Group, would be to allow an increase in the service range at the expense of also increasing the range of the separation distances to the protected DTV contours by allowing higher fixed base station antenna heights that would include local terrain topography considerations.  It is therefore proposed to remove the limitation of 30 meters indicated in para.181 and extend the range of possible antenna heights, to cover for the case of fixed point-to-multipoint base stations, in Table 3 of the R&O contained in para. 181 and section 15.712a2.  A new Table 3 is proposed below.

Note that the antenna height for the fixed user terminal is assumed to be 10 m AGL for the purpose of calculating the separation distance to the TV protected contour whereas an antenna height of less than 3 m is assumed for personal/portable devices as indicated in the erratum to section 15.712a2.  Note also that for Part 74 wireless microphones protection, the higher antenna heights will allow for larger sensing distances which will be commensurate with the resulting larger interfering distances. 
HAAT versus AGL

It was noted that the Commission uses the antenna height above ground in para. 181 for its calculation of the separation distance to the TV protected contour.  Although this is probably sufficient in the case of personal/portable devices, the IEEE 802 finds that it is, on one hand, too restrictive for the case of fixed point-to-multipoint systems expected to provide broadband access in less populated rural areas as considered in the 802.22 Working Group where the base station may be located on top of a hill or mountain to extend its coverage, and on the other hand, too permissive since the height of the local terrain would not be adequately considered in the propagation calculations.  The antenna height for the fixed base stations should be expressed in terms of HAAT (height above average terrain) rather than height above ground level (AGL) to allow consideration of base stations located on top of hills and mountains.  The IEEE 802 recommends that HAAT be used as was done for the T-band to protect the TV service from PLMRS.

Propagation model applied to the calculation of separation distances to TV protected contour

We also note in para. 181 that the FCC curves from Section 73.699 of the Rules are used for a transmit antenna height of 30 m and the Okumura propagation model is applied for lower antenna heights.  It was found in our discussions that the Okumura propagation model is not well suited for non-urban areas and for antenna heights below 30 m.

The ITU-R P.1546 propagation model which contains the original FCC propagation curves (Section 73.699 of the Rules) and which has been updated successively to, among other things, extend the model for lower antenna heights has been used to obtain the new separation distances shown in the new proposed Table 3.  The IEEE 802 proposes that the ITU-R P.1546 model or similar models such as the R6602 curves be used to calculate the separation distances to the protected TV contours from fixed unlicensed devices (base station and user terminals).

Calculation of separation distances to the protected TV contours

Analysis of the separation distances shown in Table 3 allowed the IEEE 802 to conclude that the predictions were made bases on the following assumptions:

· Interference probability: F(50,10)

· TVBD EIRP: 4 Watts

· DTV field strength to be protected: 41 dBμV/m at mid-band UHF

· Co-channel D/U: 15 dB , adjacent channel D/U: -33 dB

· DTV receiving antenna discrimination: 0 dB

It is recognized that the co-channel interference from fixed TVBDs will specifically affect DTV reception at the edge of the coverage areas and that the two following aspects need to be considered in the calculation of the required separation distances to the TV protected contours:

· OET Bulletin 69 recommends an increase of the co-channel D/U for low DTV SNR conditions at edge of coverage from 15 dB to 23 dB.  This allows a reduction of the DTV receiver desensitization from 3 dB to 0.7 dB.

· It is understood that the DTV receiving antenna will be pointing inward towards the DTV transmit station while the interfering TVBD will be, by definition, outside the protected contour in the opposite direction, thus allowing the consideration of a DTV receiving antenna discrimination corresponding to the front-to-back ratio indicated in the OET Bulletin 69.
This would result in a tightening of the interference requirement of 8 dB from the co-channel D/U at the same time as a relaxation of 14 dB from the DTV receiving antenna, with a net 6 dB relaxation in the separation distance calculations.

It is proposed to replace the existing Table 3 in para. 181 and in section 15.712a2 with the new Table 3 below based on the following assumptions:

· Interference probability: F(50,10)

· TVBD EIRP: 4 Watts

· DTV field strength to be protected: 41 dBμV/m and mid-band UHF

· Co-channel D/U = 23 dB, adjacent channel D/U= -33 dB

· DTV receiving antenna discrimination toward TVBD’s= 14 dB

· Propagation model: ITU-R P.1546-2 extrapolated up to free-space for distances less than about 1 km to be representative of rural environment.

	Antenna height of
Unlicensed Device
HAAT
	Required Separation (km)
From Digital or Analog TV (Full Service or Low Power) Protected Contour

	
	Co-channel
	Adjacent Channel

	Less than 3 meters
	6 km
	0.1 km

	3 – Less than 10 meters
	6.9 km
	0.256 km

	10 – Less than 30 meters
	10.8 km
	0.285 km

	30 – Less than 50 meters
	13.6 km
	0.309 km

	50 – Less than 75 meters
	16.1 km
	0.330 km

	75 – Less than 150 meters
	22.6 km
	0.372 km

	150 – Less than 300 meters
	32 km
	0.405 km

	300 – Less than 600 meters
	45.7 km
	0.419 km

	600 – Less than 1200 meters
	68 km
	0.426 km


CPE antenna height

It is noted that the R&O allows a certain range of heights for TVBD transmit antennas (currently from less than 3 m up to 30 m as indicated in para. 181 and Table 3) while section 15.707b2 states: “The receive antenna used with fixed devices shall be located outdoors at least 10 meters above the ground.”  The IEEE 802 would like to point out that in the work of the 802.22 Working Group, the assumption has been that the fixed devices to be used to provide broadband access in less populated rural areas will use Time Division Duplex (TDD) to allow operation in a single TV channel at a time.  In such case, the same physical antenna is expected to be used for transmit and receive functions and the antenna height requirement for transmission and reception will need to be the same.  Furthermore, if the requirement for DTV sensing for fixed TVDB is removed from the Rules as proposed above, there is no longer a need for a minimum antenna height requirement and all the antenna heights covered by the proposed new Table 3 could be accommodated for both transmit and receive antennas.
Action: Gerald
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Abstract


This contribution contains explanation and text proposed for modification of the FCC R&O 08-260 to be integrated with other text and presented to the 802.18 WG for an eventual “Petition for Reconsideration” to be filed to the FCC for modification to the Report & Order.
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