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Ballot Comment 60 to the draft standard P802.22.1-D3 stated:
Quote:

Comment ID 26 was not fully addressed.  Comment ID 26 stated:

"The operation of the P802.22.1/D2 compliant beacon device may actually cause interference to the incumbent licensed broadcasting services.  The FCC Office of Engineering and Technology in its report (FCC/OET 07-TR-1003), dated March 30, 2007 and entitled "Interference rejection thresholds of consumer digital television receivers available in 2005 and 2006" demonstrates the problem.  The FCC "found that pairs of undesired signals placed on channels N+K and N+2K, where K is a positive or negative integer, created an opportunity for third-order intermodulation (IM3) occurring in the DTV tuner to create spectral products that fall in the desired channel N.  The FCC had anticipated paired-signal IM3 effects would be significant only at high signal levels; however, detailed measurements on one DTV receiver demonstrated that such effects can constitute a dominant interference susceptibility even at desired signal levels very near the minimum signal threshold for the TV, when such signal pairs exist."

Consider the case in which a desired signal from a DTV station on channel N is received at a level of -68 dBm at the input to a DTV receiver.  Another licensed DTV broadcast station on channel N+K is the first undesired signal.  The DTV receiver tuned to channel N is then vulnerable to interference from emissions of the beacon device operating on channel N+2K."

The comment resolution in document P802.22.1d2.0_cmts_013.xls stated:

"Add a note to annex B that cautions that interference to DTV receivers may occur in high signal level regions near DTV transmitter locations due to intermodulation products generated by saturation of the DTV receiver. Also, add a table or graph showing potential interference range vs. signal strength of the DTV signal."

A graph or table was not added illustrating the impact that compliant beacon will have on the interference to reception of a DTV channels in conjunction with other channels beyond the adjacent channels.

Unquote
The following text is proposed for insertion into Annex B at the end of section B.2.
It shall be noted that potential interference can occur to digital TV reception due to third-order intermodulation and cross-modulation products generated in a DTV receiver.  These products are the result of the combination of the beacon signal with a DTV signal located on a channel different from the channel to which the TV is tuned.  The effect is documented in the FCC Office of Engineering and Technology Report (FCC/OET 07-TR-1003) dated March 30, 2007 and entitled "Interference rejection thresholds of consumer digital television receivers available in 2005 and 2006".  If FB is the frequency used by the beacon transmitter and F1 is the frequency of the first DTV signal, and FD is the frequency of the desired channel tuned by the victim DTV receiver, the third-order intermodulation will occur at frequencies FIM3 given by the equations:

FIM3 = 2*FB – F1 
and 
FIM3 = 2*F1 – FB
Given the possible combinations of F1 and FB, there exist conditions where the third-order intermodulation product (FIM3 = FD) will interfere with the desired DTV channel in the victim receiver.
If F2 is the frequency of a second DTV signal, the cross-modulation products from the two DTV signals, F1 and F2, plus the beacon signal, FB, will occur at frequencies FXM given by the equations:


FXM = F1 ± (F2 – FB),

FXM = FB ± (F2 – F1), and

FXM = F2 ± (FB – F1).

Similarly, given the possible combinations of F1, F2, and FB, these exist conditions where the cross-modulation products (FXM = FD) will interfere with the desired DTV channel in the victim receiver.
The FCC/OET report (07-TR-1003) demonstrates the complexity of these interference scenarios.  Based upon the results of the report, interference may occur if the beacon signal as the undesired signal causes the D/U ratio to go below ‑21 dB.  Beacon users shall ensure that the beacon signal does not cause interference to DTV signals if signal levels are sufficiently high enough to induce third-order intermodulation and cross-modulation in the victim DTV receiver.
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Abstract


This document addresses the resolution of comment 60 to the draft P802.22.1-D3.
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