
R&S®SMW200A vector signal generator 
with up to eight independent baseband 
sources
The multiple entities option turns the R&S®SMW200A into the world’s first individually scalable eight-

channel vector signal generator for complex multisignal scenarios. The R&S®SMW200A can be equipped 

with two internal RF paths and can supply additionally connected R&S®SGT100A external RF generators to 

provide eight full-featured RF paths in the smallest of spaces.

One test signal is not enough
With data volumes steadily growing, it is no easy task to 
ensure reliable and efficient mobile communications also 

in the future. The frequency spectrum below 6 GHz primar-
ily used today is limited and in part highly fragmented. As a 
result, it is not possible to achieve a higher data throughput 

Fig. 1: An R&S®SMW200A vector signal generator combined with six R&S®SGT100A RF generators yields a configuration with eight complete paths that 

can be used to generate multiple signals.
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Complex multicarrier scenario
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simply by broadening the signal spectrum, plus the  signals in 
the available frequency spectrum interfere with one another 
to a growing extent. Higher transmission rates are instead 
achieved by bundling multiple carriers from various  frequency 
bands (carrier aggregation). In addition, technologies are 
used that improve spectral efficiency (e. g. MIMO), and meth-
ods employed that permit various signals to coexist in the 
same frequency band largely without interference (e. g. beam-
forming, interference cancellation, interference  coordination). 
However, a single test signal, a single carrier or a single sim-
ulated antenna is no longer sufficient for testing systems 
employing such methods and technologies. Instead, signif-
icantly more complex test signals are needed. This is where 
the R&S®SMW200A multichannel vector signal generator 
comes in (Fig. 1).

Eight baseband sources in one instrument
The baseband architecture of the R&S®SMW200A is as flex-
ible as it is powerful. Enhanced with the R&S®SMW-K76 
multiple entities option, the instrument generates up to 
eight independent test signals simultaneously. A  laborious 
time synchronization of multiple separate signal  generators 
is no longer needed. In multichannel configuration, the 
R&S®SMW200A performs multistandard radio (MSR) tests 
just as easily as it generates complex multicarrier scenar-
ios (e. g. for LTE carrier aggregation) or simulates interferers 
(e. g. for LTE feICIC tests1), as described in 3GPP Release 11). 

1) feICIC = further enhanced inter-cell interference coordination.

Fig. 2: Generating multiple carriers in two frequency bands.

In the past, these tests required the calculation of all test sig-
nals involved into a single waveform. This quickly reaches its 
limits, however, when it comes to bandwidth and ARB mem-
ory depth. In addition, only small level differences are possi-
ble between the signals. Using dedicated baseband sources 
in the R&S®SMW200A and adding the signals in real time is 
a significantly better approach in terms of test times and flexi-
bility than the conventional multicarrier waveform approach.

Real-time signal processing saves test time
Fig. 2 shows an example of a complex multicarrier sce-
nario along with the block diagram displayed on the 
R&S®SMW200A. The baseband block on the left is used to 
configure and generate up to eight signals. The optional fad-
ing simulator can be used to add SISO fading to each of the 
signals. AWGN can also be superimposed on each channel. 
The I/Q stream mapper block handles real-time addition of the 
signals and the assignment of each signal stream to one of 
the generator’s two RF outputs, or to one of its analog or dig-
ital I/Q outputs. The frequency, phase and level can be indi-
vidually defined for each signal. Even complex multicarrier 
scenarios are easily generated in this manner. In the exam-
ple, signals A to D are output on an 80 MHz wide frequency 
band (RF A) and signals E to H to a second frequency band 
(RF B). Real-time signal addition makes it easy to modify indi-
vidual signals or channel conditions without having to recal-
culate the other signals. In contrast to tests using a single 
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Multichannel MIMO simulator
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multicarrier waveform, work is completed quickly and easily, 
saving valuable test time. The R&S®SMW200A can also gen-
erate long duration signals that are not possible with a multi-
carrier waveform because of the usually limited ARB memory. 
Separate SISO fading channels ensure that the precise Dop-
pler frequency shifts are used for each carrier.

Flexible RF extension
For applications requiring more than two frequency bands 
or antenna signals, the R&S®SMW200A can be expanded 
with external R&S®SGT100A RF generators to a total of eight 
RF paths (Fig. 1). This permits all eight signals to be out-
put separately in the frequency range up to 6 GHz in order 
to test multi-antenna receivers or to implement phase-
coherent beamforming applications, for example. The 
R&S®SGT100A generators are conveniently controlled from 
the R&S®SMW200A – the entire test setup fitting into a maxi-
mum of seven HUs.

Generating multiple MIMO systems
By pairing the R&S®SMW-K76 multiple entities option with 
the R&S®SMW-K74 MIMO fading option, the R&S®SMW200A 
is expanded into a powerful multichannel MIMO simulator. 

The available hardware resources can be assigned to several 
quasi-separate subsystems to generate multiple MIMO sce-
narios, including 4 × 2 × 2. Fig. 3 shows the block diagram 
displayed on an R&S®SMW200A that generates four sepa-
rate LTE-A systems simultaneously, each with 2 × 2 MIMO. 
Whether generating, for example, four aggregated MIMO 
LTE-A carriers using cross-carrier scheduling or creating mul-
tiple LTE-A base station cells for testing interference signal 
suppression or handover scenarios: the R&S®SMW200A mas-
ters these tasks brilliantly. 

Summary
The R&S®SMW200A is an individually scalable vector signal 
generator that delivers up to eight signals in parallel. From 
a simple generator without channel simulation to a multi-
ple MIMO simulator with additional RF extensions, it does it 
all. Internal real-time signal addition permits new approaches 
to testing that are far superior to the conventional multicar-
rier waveform approach. Even complex test scenarios can be 
implemented with minimal hardware. Simple upgrade options 
ensure that functionality not needed today can be easily 
added tomorrow. The R&S®SMW200A is a versatile, future-
ready platform for all types of multichannel tests.

Simon Ache

Fig. 3: Generating four LTE-A cells or carriers, each with 2 × 2 MIMO.
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