Fading simulation with TV Test Transmitter SFQ

After the start of digital TV transmis-
sion via cable (DVB-C) and satellite
(DVB-S), terrestrial digital transmission
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FIG 1 TV Test Transmitter SFQ, complete solu-
tion for testing digital TV links and receivers

(DVB-T) is about to be introduced. In
contrast to analog programs, DVB-T
programs are broadcast via single-
frequency networks, which allow a
much more economical use of frequen-
cies than conventional analog
multifrequency networks. Influences of
the terrain and the resulting problems
of multipath propagation however
prevail in this case as well (see blue
box on next page).

The simulation of realistic receiving
conditions in the terrestrial transmis-
sion channel is therefore an absolute
necessity in the development of DVB
receivers. Fading simulators [1] are
used to create the corresponding sce-
narios.

TV Test Transmitter SFQ [2] introduced
on the market with great success for
all DVB standards is now available
with  Fading Simulator SFQ-B11
(option). It is therefore ideal for testing
and simulating receiving conditions
particularly since all necessary fea-
tures are combined in a single unit.

SFQ comes in two versions: with one
option SFQ-B 11 for simulating 6-path
fading and with two options for 12-
path fading. A fading profile using
Rayleigh, Rician or pure Doppler dis-
tribution can be assigned separately
to each path.

Pure Doppler fading simulates trans-
mission on a single direct path be-
tween transmitter and mobile receiver.
The Doppler shift is at its maximum
when the receiver is moving on a di-
rect path towards the transmitter or
away from it.

Rayleigh fading simulates a radio traf-
fic area where many strongly scat-
tered waves evenly distributed in am-
plitude and phase arrive at the mobile
receiver from all directions. With un-
modulated signals, the Doppler spec-
trum typical of Rayleigh fading is ob-
tained.

Rician fading simulates a radio traffic
area where a strong direct wave is re-
ceived in addition to many scattered
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gain. Due to this design aspect, the impair-
ments caused by multipath propagation are
difficult to eliminate.

TV Test Transmitter SFQ with option SFQ-B 11

waves. The fading spectrum of an un-
modulated signal is the superimposi-
tion of the classic Doppler spectrum
with a discrete signal line.

Log normal fading simulates an addi-
tional, rather slow variation of the re-
ceiving amplitude of a mobile re-
ceiver. If Rayleigh fading is switched
on at the same time, Suzuki fading is
obtained.

For each path, attenuation, delay,
Doppler frequency and speed as well
as the parameter denoting slow fad-
ing can be entered in addition to the

MOTIVATE (mobile television and in-
novative receivers) project. On this
occasion, SFQ with optional Fading
Simulator SFQ-B 11 and Noise Gen-
erator SFQ-B5 demonstrated its mer-
its in this field of application in an im-
pressive way.

Erhard Kretschmer
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