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Since DVB-T was planned to technically operate in Single Frequency Networks (SFN) the system was specifically designed to deal with high power echoes. For that purpose a guard interval has been introduced between the OFDM symbols to guarantee the immunity of the signal with respect to multipath.

Echoes that are shorter than the guard interval duration add useful signal power. They however create an uneven channel response that requires an efficient channel estimation mechanism to be compensated.

The DVB-T receiver can generally withstand a 0 dB echo within the guard interval assuming a high C/N. Measurements carried out on some receivers (consumer electronics equipment) show that the echo attenuation level is 2 dB when the C/N ratio is 25 dB. The echo attenuation becomes 4 dB for a C/N ratio of 22 dB.

If the echo delay exceeds the guard interval, a fraction of each delayed symbol adds incoherently to the direct signal. This results in a noise-like inter-symbol interference that impairs the performances of the receiver.

Figure 1 (extracted from [1]) depicts a typical DVB-T characteristic where the plots represent the maximum tolerable echo power versus delay.
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Figure 1
The system under test has the following features:

· Symbol duration: 231 µs;

· Guard interval duration: 7 µs;

· Outer channel coding: Reed-Solomon [204, 188] with Forney interleaver depth I=12;

· Inner coding: Punctured convolutional codes based on a mother code of rate ½ with 64 states. The generator polynomials are 171oct and 133oct. 

With 64-QAM rate 2/3 the limit to operation with a 0 dB echo is the guard interval duration. The sharp fall at 60 µs is caused by the equalization mechanism.

With a very rugged code such as QPSK rate ½ the limiting factor is the channel equalizer. This figure shows that the system may operate with echoes significantly higher than the guard interval.
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Abstract


This document reports on the results of experimental tests carried out on DVB receivers with respect to echo tolerance.
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