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PROTECTION RATIOS FOR DVB-T AND ATSC �DTTB SYSTEMS INTERFERED BY DTTB


(Question ITU-R 121-1/11)


Introduction


This contribution presents results of protection ratio measurements for both the DVB-T 7 MHz COFDM and ATSC 6 MHz 8-VSB modulation systems interfered by DTTB located in the same or adjacent 7 MHz channels.  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 XYZ, for planning associated with the introduction of the digital terrestrial television service.


The tests were conducted in VHF Band III on Australian channel 8 (188-195 MHz) with a wanted DTTB signal level of 0.3 mV (50 dBuV).  The interfering unwanted DTTB signal was of the same system but using un-correlated modulation data by means of high delay and frequency offset (COFDM) or different modulation sources.  Digital system A (DVB-T COFDM) generated a 6.67 MHz carrier spectrum using a nominal channel bandwidth of 7 MHz while digital system B (ATSC 8-VSB) generated a [5.3] MHz carrier spectrum with nominal channel bandwidth of 6 MHz.


The wanted DTTB signal was fixed on the centre of channel 8 (191.5 MHz) while the interfering DTTB signal was located at a range of variable frequency offsets ranging up to 8 MHz either side of the centre of channel 8 (191.5 MHz).  This included the adjacent channel and co-channel situations for which measurements are reported in this contribution.


The interference measurements were made by increasing the interfering DTTB power level while measuring the error rate of a pseudo random data stream through the wanted DTTB system under test.  The DVB-T COFDM system errors were measured before reed solomon error correction yielding an error rate of 2.1x10-4 for the Quasi Error Free (QEF) failure point.  The ATSC 8-VSB system was measured at the transport stream output with all error correction applied.  An error rate of 3.0x10-6 was observed as the Threshold Of Visibility (TOV) failure point.  


The interfering DTTB level was increased in steps until the wanted DTTB system error rate threshold was exceeded.  The interfering signal level was then reduced in smaller steps in an iterative process until a level step size of 0.1 dB was reached.  The final two error rate measurements were then compared and the protection level corresponding to the one closest to the system error rate was recorded.


Protection Ratios


� REF _Ref413059929 \* MERGEFORMAT �Table 1� shows the measured protection ratios for both digital system A and B being interfered by a similar but not identical digital system.  The co-channel protection of both digital systems approximates the system carrier to noise threshold.


Table � SEQ Table \* ARABIC �1��DTTB into DTTB protection ratios, VHF Band III 7 MHz channels


DTTB System Parameters�
�
�
DTTB into DTTB Protection (D/U)�
�
�
�
DTTB TYPE�
CONSTELLATION MODULATION�
FEC       Code Rate�
N-1 Lower Adj Ch (dB)�
N Co Channel (dB)�
N+1 Upper Adj Ch (dB)�
�
DVB-T-7�
COFDM 64-QAM�
2/3�
-28.3�
20�
-28.5�
�
ATSC-6�
8-VSB  8-AM�
3/4�
-30.4�
14.6�
-32.2�
�
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.�All DTTB variants used uniform modulation constellations.� DTTB power is measured as average power using a thermal power meter.
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