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Introduction


This contribution presents results of protection ratio measurements for PAL B television signals interfered by both the DVB-T 7 MHz COFDM and ATSC 6 MHz 8-VSB modulation systems.  These measurements were undertaken during the laboratory evaluation testing of digital systems A and B during 1997.  This data should provide further information for a new section within ITU Recommendation 655, for planning associated with the PAL B television service.


The tests were conducted in VHF Band III on Australian channel 8 (188-195 MHz) with a wanted PAL B signal level of 1 mV (60 dBuV) with stereo sound carriers present.  The DVB-T COFDM system generated a 6.67 MHz carrier spectrum using a nominal channel bandwidth of 7 MHz while the ATSC 8-VSB system generated a [5.3] MHz carrier spectrum with nominal channel bandwidth of 6 MHz.  The DTTB out of channel shoulder levels were more than 38 dB below the average on channel DTTB power level during the measurements.


The DTTB systems were interfered into the fixed channel 8 PAL B service at a range of variable frequency offsets ranging 8 MHz either side of the centre of channel 8 (191.5 MHz).  This included the adjacent channels and co-channel situations for which measurements are reported in this contribution.


The Subjective Comparison Method (SCM) was used for the evaluation of protection ratio values.  Using SCM the observer compares the interfered test picture with the interference level of a known sinewave interferer defined in Rec 655.  Computer control of the interference levels via a “knob” was implemented which also allowed the observer to change between combinations of the wanted signal interfered by SCM and DTTB or both simultaneously.  In some cases it was found that observation of both interferers together allowed better judgement of equivalent annoyance levels.  SCM levels of 30 and 40 dB were measured along with a Limit Of Perceptibility (LOP) evaluation for each frequency offset.  These measurements equate to Tropospheric, Continuous and  Limit of Perceptibility interference measurements respectively detailed in Rec. 655.


A number of standard test patterns were used in initial testing of the system, however a frame from a electronic graphic tape sequence containing saturated colour and luma gradations was selected as providing a good evaluation test frame.  This sequence was stored in the frame memory of a digital Betacam and applied to the PAL B system.  The PAL sound carriers were unmodulated during the subjective evaluation phase of the test.  Sound interference was only observed during the LOP evaluations as SCM is not applicable to sound.


A total of 6 current generation domestic PAL B television receivers (including 1 widescreen 16:9) were evaluated during these measurements by 2 expert observers.  The viewing distance was five times the picture height and the other viewing conditions were in accordance with Rec. 500 (Peak Luma 70 cd/m2, background lighting etc).  Contrast and Brightness levels were adjusted using the PLUGE signal.  During setup the sound carriers were modulated with 400 Hz test tone and the receiver volume adjusted to a normal ambient level at the viewing position, the audio modulation was then removed.  This allowed consistent evaluation of sound impairments during the LOP evaluations.


Protection Ratios


� REF _Ref413059929 \* MERGEFORMAT �Table 1� shows the measured protection ratios, for tropospheric, continuous and limit of perception, for both digital system A and B interfering into a PAL B television transmission.  This data has been obtained from analysis of each of the individual measurements taken and is presented with the statistical variation observed.  Although only a small number of evaluations were made these results show good correlation with results presented in Doc. 11C/17-E.


Table � SEQ Table \* ARABIC �1��DTTB into PAL B protection ratios, VHF Band III


DTTB into PAL B Protection D/U (dB)�
�
�
�
�
�
�
�
�
System Test Description�
�
Mean�
StdDev�
Num�
Min�
Median�
Max�
�
DVB-T 7 MHz�
N-1  lower adj. ch.�
-9.5�
3.3�
12�
-14.0�
-10.0�
-4.0�
�
Tropospheric�
N     Co-Channel�
35.8�
1.4�
12�
33.5�
36.0�
38.5�
�
Interference�
N+1 upper adj. ch.�
-10.6�
4.9�
12�
-20.0�
-10.0�
-3.0�
�
DVB-T 7 MHz�
N-1  lower adj. ch.�
-5.3�
3.8�
12�
-9.5�
-6.5�
2.5�
�
Continuous�
N     Co-Channel�
41.1�
2.0�
12�
38.5�
40.8�
45.0�
�
Interference�
N+1 upper adj. ch.�
-6.4�
4.3�
12�
-14.0�
-6.8�
1.0�
�
DVB-T 7 MHz�
N-1  lower adj. ch.�
3.5�
3.8�
12�
-2.5�
2.8�
10.0�
�
Limit of�
N     Co-Channel�
50.4�
0.9�
14�
48.5�
50.3�
52.0�
�
Perceptibility�
N+1 upper adj. ch.�
5.1�
5.8�
16�
-1.0�
3.8�
20.0�
�
ATSC 6 MHz�
N-1  lower adj. ch.�
-7.0�
3.4�
15�
-12.5�
-7.0�
-2.0�
�
Tropospheric�
N     Co-Channel�
38.7�
2.6�
41�
34.5�
38.5�
44.0�
�
Interference�
N+1 upper adj. ch.�
-7.1�
3.5�
17�
-14.0�
-6.0�
-3.5�
�
ATSC 6 MHz�
N-1  lower adj. ch.�
-0.9�
4.3�
15�
-5.5�
-2.0�
8.0�
�
Continuous�
N     Co-Channel�
45.5�
2.2�
41�
41.0�
45.0�
50.5�
�
Interference�
N+1 upper adj. ch.�
-0.3�
2.9�
17�
-5.5�
0.0�
3.0�
�
ATSC 6 MHz�
N-1  lower adj. ch.�
5.0�
4.4�
15�
0.0�
4.0�
13.0�
�
Limit of�
N     Co-Channel�
51.4�
2.5�
41�
47.0�
51.5�
56.5�
�
Perceptibility�
N+1 upper adj. ch.�
5.4�
3.1�
17�
0.0�
4.5�
10.5�
�



Notes:�The DVB-T COFDM system tested was configured as the 7 MHz variant operating in 2k mode.�The ATSC 8-VSB system is a 6 MHz system which was tested in a 7 MHz channel environment.�PAL power is measured at vision sync tip�DTTB power is measured as average power using a thermal power meter.


                       





____________________





- � PAGE �2� -


11C/Temp X1X-E





h:\windocs\11c9801.doc





h:\windocs\11c9801.doc











