
38

Multichannel signal generator simulates 
satellite TV band with full channel load
While cable TV channels have always been close together, terrestrial programs must now squeeze tighter 

together in view of the digital dividend. In the case of satellite TV, it is also necessary to make efficient use 

of the available spectrum, although the frequency bands appear to be very ample. The full load, minimized 

guard bands and small rolloff factors make special tests necessary for the receivers and broadcasting equip-

ment. The new R&S®SLG satellite load generator is the ideal signal source.

Multichannel signal generation 
in a lab setting 
Signal generators capable of  generating 
a satellite TV band with full channel 
load are required for testing and opti-
mizing the sensitivity and selectivity of 
satellite receivers (see box). Until now 
three different approaches have been 
available, each with specific technical 
or economic drawbacks. One approach 
is to use a sufficient number of satel-
lite TV monitors and aggregate their 
output signals. Such a setup is com-
plicated to configure and calibrate and 
also relatively costly due to the  number 
of modulators. Alternatively, an  arbitrary 
waveform generator with sufficient 
bandwidth can be used. However, it 
is no easy task to generate a suitable 
I/Q waveform file for multiple  satellite 
TV trans ponders. Any ever so small 

Fig. 1: R&S®SLG, the compact multichannel 

 signal generator for satellite TV. 

Important receiver tests:  
selectivity and sensitivity
Selectivity and sensitivity determine 
the performance of every RF receiver, 
and also that of satellite tuners. Selec-
tivity defines how well a receiver can 
receive the wanted signal in the pres-
ence of other signals on adjacent 
channels. In bands with full  channel 
load, this is particularly challenging 
because the receiver must be able 
to decode the wanted channel while 
suppressing the others. 

Sensitivity indicates the minimum 
level at which the wanted signal can 
still be processed by a receiver. A 
band with full channel load impairs 
satellite receiver sensitivity since the 
harmonics and intermodulation prod-
ucts from some other channels will 
inevitably scatter into the useful chan-
nel as additional noise. The  linearity 
of all transmission path components 
is crucial, because it determines the 
magnitude of the harmonics and 
intermodulation products. 

change to the configuration makes it 
necessary to create a new file, which 
makes this approach inflexible. Last but 
not least, it is possible to use a broad-
band noise generator that simulates the 
loaded band with rough approximation. 

The new R&S®SLG satellite load gener-
ator (Fig. 1), a multichannel signal gen-
erator for satellite TV, makes no com-
promises. It generates up to 32 satellite 
transponder signals simultaneously. The 
symbol rate, FEC, frequency and level 
can be individually set for each tran-
sponder (Fig. 2). Up to 16 transpond-
ers can transmit live video signals. The 
R&S®SLG satellite load generator avoids 
the drawbacks of the previous solutions. 
It is also energy-efficient and saves 
space thanks to its 19" 1 HU housing. 
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Applications: consumer 
electronics to military 
It’s not just about RF tests. All compo-
nents in a satellite transmission path 
must be able to handle a large number 
of signals with high data rates. During 
their development, conditional access 
software, set-top box middleware and 
headend transcoders all undergo com-
prehensive stress tests. These tests 
require a sufficient number of satellite 

Fig. 2: R&S®SLG output signal: 17 DVB-S transponders with 22 Msymbol/s each. 

Fig. 3: Transponder for DVB-S2 wideband with 416 Msymbol/s.

is the ideal signal source for develop-
ing and testing the systems used for 
these applications. Last but not least, 
the satellite load generator is suitable 
for assessing the group delay of a sat-
ellite transmission path. To handle this 
task, it produces a multitone CW sig-
nal that is measured by a vector signal 
analyzer, e. g. the R&S®FSW, after pass-
ing through the uplink – transpond er 
– downlink chain. The measured fre-
quency response of the group delay is 
used to set the modulator predistortion, 
i. e. for the precorrection of the com-
plete transmission*.

Equipped for future  
DVB-S2 extensions 
The R&S®SLG satellite load genera-
tor operates in the satellite IF range 
from 250 MHz to 3000 MHz with a 
modulation bandwidth of 500 MHz. It 
generates up to 32 transponders for 
DVB-S / -S2 or ISDB-S / -S2 with a max-
imum symbol rate of 30 Msymbol/s 
each, in a 500 MHz subband. Alter-
natively, up to eight  transponders 
with maximum symbol rates of 
72 Msymbol/s are possible. This mode 
has been provided to cover the planned 
extension of the DVB-S2 standard, 
which will specify transponders with 
these bandwidths. However, the devel-
opment toward higher bandwidths is 
not yet complete: Transponders with up 
to 500 MHz bandwidth are planned for 
the future under the heading of  DVB-S2 
wideband. The introduction of such an 
extremely wideband signal will com-
pletely do away with the guard bands 
between today’s transponders, and opti-
mal use will be made of the available 
frequency band (Fig. 3). The R&S®SLG 
satellite load generator already supports 
this modulation format. It has the tech-
nological leadership in the simulation of 
satellite TV transponders and is a sound 
investment for the future.
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* Group delay measurements: precise, fast, wide-
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TV signals with a high data rate and 
decodable video and audio content – a 
task for the R&S®SLG satellite load gen-
erator. Satellite TV standards are gaining 
importance also for military applications. 
Intelligence systems, e. g. unmanned 
aerial vehicles, transmit high- resolution 
video signals. Many video signals of 
this variety arrive in the control  center 
all at once and must be processed and 
evaluated in realtime. The R&S®SLG 
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