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DTV D/U’s and the WRAN EIRP Profile
The approach of using the D/U’s specified for adjacent channels in the ATSC A-74 document appeared to be a reasonable approach to define the level of protection needed for DTV reception from nearby WRAN CPE transmissions.  Unfortunately, the A-74 values are specified only down to the ‘weak’ signal level, corresponding to –68 dBm at the input of the receiver.  If protection of DTV reception is sought down to a lower level such as that of the Grade B contour, new values need to be established for the various channel separations.

Five extrapolation options were suggested in the WRAN Reference Model spreadsheet (doc. 22-04-0002-10-0000_WRAN_Reference_Model.xls) under the tab “Base=>DTV”, around cell N53.  Out of these five options, we will concentrate here on the following three:

A: Saturation: The assumption is that the level of intermod impacting the desired signal is independent of the desired signal level and only depends on the proximity of the interfering high power carrier from the saturation point of the DTV receiver RF front-end.  This is also equivalent to protecting DTV reception at the weak desired level.

B: Linear extrapolation: The D/U at a lower desired signal level is obtained on the basis of a linear extrapolation (in dB’s) from the D/U's at medium and weak desired signal levels.

C: Linear interference: Adjacent channel interference beyond N+-1 is assumed to be generated by linear mechanisms in the DTV receiver RF front-end such as filtering.  The D/U's are therefore assumed to be independent of the desired signal level.

These three extrapolation options were tested with the results of the laboratory measurements conducted by CRC on 3 DTV receivers (see doc. 22-05-0061-01-0000_Non-linear_Channel_Model.xls, tab “D-U Extrapolation”) in June 05.  The graphical representation of these results is reproduced in the 6 figures of the following page for various channel separations.  These graphs also contain the values specified in the ATSC A-74 for the ‘strong’, ‘moderate’ and ‘weak’ desired signal levels as well as the three possible values at –84 dBm (Grade B contour level) according to the three extrapolation options above: A, B and C.

As can be seen, the spread of the measurement results is rather large even for only 3 DTV receivers tested.  The ATSC A-74 values and the three extrapolation functions generally give values well within this spread.  In other words, the best receiver (RX-3) provides for better performance than the ATSC values and the three extrapolated values for low level signal and the worst receiver (RX-1) provides for poorer performance that those specified by the ATSC A-74 values and the three extrapolated values in almost all the cases.

Even if the spread of the extrapolated values is relatively small compared to the spread of the measured values, the choice among the three suggested extrapolations for low desired signal level results is a rather important variation in terms of the resulting WRAN EIRP profile requirements as indicated in the three figures in the following page.

The more relaxed EIRP profile obtained from the Saturation Case (A) needs a monitoring of the TV channels and reduction of EIRP in a span of N-4 to N+4 as well as a blip at the image frequencies (N-15, N-14, N+14 and N+15) where the CPE transmit EIRP would have to be reduced to 1 Watt.  For the other channels, the full 4 Watt would be available. In the case of the more restrictive EIRP profile obtained from the Linear Interference Case (C), monitoring of the TV channels would be needed over the total N-15 to N+15 span with a maximum allowed EIRP of 21.2 dBm.

The difference between these two options may be as great as having a viable WRAN service or not.  This is why more receiver testing would be needed to provide a more solid basis on deciding on the adjacent channels D/U’s to adequately protect DTV reception.  A sensitivity study would also be needed to identify where the WRAN system viability is affected the most such as in the channel ranges N-13 to N-5 and N+5 to N+13.
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EIRP Profile for the Saturation Case “A”
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EIRP Profile for the Linear Extrapolation Case “B”
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EIRP Profile for the Linear Interference Case “C”
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Abstract


The discussion of the D/U values needed to protect DTV reception at low receiver power level is critical in defining the EIRP profile with which the WRAN CPE’s will have to operate and as a result the span of TV channels that the WRAN operator will need to monitor.  This document tries to bring together various pieces of information that exist in different spreadsheets provided to the 802.22 WG to clarify the situation.  It is found that the extrapolation of the ATSC A-74 values is not as simple as one would expect and that characterization of the susceptibility of DTV receivers to adjacent channels interference at low received power will play a major role in determining the valid extrapolation and thus the WRAN EIRP profile and span of TV channels to monitor.
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