
R&S®SMW200A: two paths  
up to 20 GHz, fading and AWGN  
– with just one instrument
Two new options extend the frequency range of the high-end R&S®SMW200A vector signal generator to 

12.75 GHz resp. 20 GHz. A single generator can now generate two different modulated signals up to 20 GHz, 

including fading and AWGN. This opens up a wide range of applications in the areas of A&D, telecommuni-

cations, research and education.

The R&S®SMW200A for vector-
modulated microwave applications
The R&S®SMW200A vector signal  generator 
(Fig. 1) with two 6 GHz RF paths has been on 
the market since April 2013. With its charac-
teristics, the R&S®SMW200A easily meets the 
high measurement requirements associated with 
 modern telecommunications standards. Measure-
ments must take into account real interference in 
addition to the wanted signals and the interfer-
ers specified in the standards. For example, if an 

“ideal” wanted signal is to be disrupted, the gen-
erator can simulate this using fading and additive 
white Gaussian noise (AWGN). Even complex sig-
nals from multiple antenna systems on the trans-
mitter and receiver ends (MIMO modes 2 × 2, 4 × 4, 
8 × 2, etc.) can be easily configured and generated 
in a reproducible manner. 

Fig. 1: Two new 

options extend 

the upper fre-

quency limits of the 

R&S®SMW200A 

to 12.75 GHz resp. 

20 GHz, opening 

up new areas of 

application.

Two new options are now available for applications 
in even higher frequency ranges. These options 
extend the upper frequency limits of the genera-
tor to 12.75 GHz resp. 20 GHz while maintaining 
the characteristics and functions listed above. The 
extended frequency range makes it very easy to 
perform blocking tests up to 12.75 GHz as speci-
fied in many telecommunications standards. Using 
the 20 GHz frequency option, A&D applications 
can be run in the X or Ku band. Additional applica-
tions become possible when an R&S®SMW200A 
is equipped with two of the new 20 GHz fre-
quency options. Both RF signals can be phase-
coupled for tests on phased array antenna systems. 
When more than two phase-coherent signals are 
required, additional R&S®SMW200A generators 
can be cascaded.
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R&S®SMW200A: feature-rich
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More often than not, just one 
R&S®SMW200A suffices
Depending on requirements and the complexity of 
the application, baseband sources, RF or micro-
wave generators, fading simulators and noise 
sources are needed for the measurements. Other 
solutions require several instruments to be con-
nected and synchronized, but thanks to its broad 
range of functions, a single R&S®SMW200A 
(Fig. 2) is often all that is needed:
 ❙ Extendable to 20 GHz (one or two paths) 
 ❙ Baseband bandwidth up to 160 MHz (RF)
 ❙ External I/Q bandwidth up to 2 GHz (RF)
 ❙ Electronic attenuator up to 12.75 GHz
 ❙ Fading simulators
 ❙ Simulation of higher MIMO modes (2 × 2, 4 × 4, 
8 × 2, etc.)

 ❙ Touchscreen with block diagram
 ❙ Context-sensitive help
 ❙ SCPI-based macro recorder*

The R&S®SMW200A allows the user to concen-
trate on the measurement task at hand without 
wasting time on cabling and calibrating discrete 
test setups. The following applications illustrate 
this advantage.

Blocking tests up to 12.75 GHz
Telecommunications standards specify comprehen-
sive conformance tests. One of these is the block-
ing test which requires a vector-modulated wanted 
signal as well as a vector-modulated interfering 
signal or a CW interferer. For LTE tests (Release 11, 
3GPP TS 36.141), for example, the wanted signal is 
around 2 GHz, however the interfering signal can 
be up to 12.75 GHz (Fig. 3). In discrete test setups, 
two generators are required for this test. However, 
only one R&S®SMW200A is necessary because it 
can be equipped with up to two RF paths.

For these tests, the signal quality is just as impor-
tant as the multitude of functions. An excellent 
adjacent channel leakage ratio (ACLR) is vital for 
a vector-modulated interfering signal whose fre-
quency is close to the wanted signal. Extremely 
low wideband noise (Q) is required for a CW inter-
ferer at 12.75 GHz as shown in the example in 
Fig. 3. At the same time, the quality of the wanted 
and interfering signals must also be high (e. g. level 
accuracy; W) and the signal content must be pre-
cisely specified. These are signal scenarios where 
the correct configuration and signal quality will 
have a decisive impact on the accuracy and repro-
ducibility of measurement results.

Manual configuration of these kinds of sig-
nals is time-consuming and prone to errors. The 
R&S®SMW200A test case wizard makes it easy to 

Fig. 2: The most 

important features of 

the R&S®SMW200A 

microwave vector sig-

nal generator.

Fig. 3: The low wide-

band noise (Q) and the 

high level accuracy (W) 

of the R&S®SMW200A 

yield accurate and 

reproducible measure-

ment results.

* The SCPI-based macro 
recorder and code gen-
erator creates exe-
cutable remote con-
trol code based on 
manual operating 
steps (for MATLAB®, 
 LabWindows/CVI, etc.).
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set up complex test scenarios – practically at the 
push of a button (Figs. 4 and 5): Simply select the 
appropriate Release version, press “Apply” and 
start measuring.

Phase-coherent signals up to 20 GHz
Beamforming applications, i. e. measurements 
on active antenna systems, require high-qual-
ity, phase-coherent test signals. One common ref-
erence is usually not sufficient to ensure that the 

Fig. 5: LTE block-

ing test in the 

R&S®SMW200A 

blocking diagram. 

In the upper signal 

path, the LTE wanted 

signal is generated 

at 1.95 GHz with a 

level of –100.8 dBm; 

in the lower signal 

path, the CW inter-

ferer is generated at 

12.75 GHz with a level 

of –15 dBm.

Fig. 4: Complex LTE 

test scenarios can be 

configured in seconds 

using the test case 

wizard.

relative phases remain stable over a long period 
of time. LO coupling, such as offered by the 
R&S®SMW200A, is required. LO coupling enables 
extremely precise and long-term stable phase syn-
chronization of both generator paths – internally 
in a single instrument, without additional cabling. 
If additional phase-coherent signals are required, 
the LO signal of the master R&S®SMW200A 
can be forwarded to slave R&S®SMW200A 
generators (Fig. 6).
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Error vector magnitude (1024QAM)
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Testing direct microwave links up to 20 GHz
One of many applications for direct  microwave 
links (point-to-point communications) is the net-
working of base stations via the air  interface 
instead of wired connections. One of the  frequency 
bands used for this is the Ku band up to 18 GHz. 
These connections require high data rates, which 
are achieved via an appropriately high order of 
modulation (128QAM and higher) and via wide 
bandwidths (50 MHz and more).

Fig. 7: EVM vs. fre-

quency for various 

bandwidths, mea-

sured on a 1024QAM 

signal generated by 

the R&S®SMW200A. 

This obviously places high demands on the sig-
nal quality. After all, it is the error vector mag-
nitude (EVM) of the DUT, and not of the signal 
source, that is to be measured. Due to its out-
standing EVM, the R&S®SMW200A is ideal for 
these types of measurements, even for high orders 
of modulation and wide bandwidths. For a 10 GHz 
carrier frequency, the measured EVM is 0.36 % 
with 128QAM and 0.37 % with 1024QAM (each 
at 20 MHz bandwidth). This is an outstanding 
49 dB for both orders of modulation. The measure-
ments in Fig. 7 show the EVM vs. frequency for a 
1024QAM signal. 

Summary
2 × 20 GHz, baseband, fading simulation 
and AWGN: convincing arguments for the 
R&S®SMW200A, which combines all of these fea-
tures in a single instrument. The R&S®SMW200A 
considerably simplifies complex measurements, 
minimizing the time effort involved and eliminat-
ing sources of error. Thanks to its scalability, the 
R&S®SMW200A can be tailored to the required 
applications and upgraded when new challenges 
arise. All this makes the R&S®SMW200A a secure 
investment and the ideal tool for developing and 
testing high-end products quickly and efficiently.

Frank-Werner Thümmler

Fig. 6: Phase-coher-

ent coupling of sev-

eral R&S®SMW200A 

(six phase-coher-

ent carriers in this 

example).
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