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High-end vector signal generator 
creates complex  
multichannel scenarios

Fig. 1: The new R&S®SMW200A vector signal 

generator combined with two R&S®SGS100A 

vector signal generators is by far the most com-

pact solution available on the market today for 

generating standard-compliant 4×4 MIMO sig-

nals for LTE or WLAN test scenarios.
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The new R&S®SMW200A high-end vector signal generator with its combination of flexibility, top perfor-

mance and intuitive operation surpasses all comparable solutions available on the market today. It gener-

ates high-quality, complex, digitally modulated signals. Highly configurable, it can be used in applications 

ranging from a single-path vector signal generator to a multichannel MIMO receiver tester.

Keeping pace with increasing complexity 
The demand for increasingly powerful commu-
nications networks continues. That’s why mod-
ern wireless standards use transmission chan-
nels with large bandwidths, such as LTE with up 
to 20 MHz and the WLAN standard IEEE 802.11ac 
with up to 160 MHz. Spectral efficiency improves 
with increasingly higher MIMO modes, e. g. wire-
less LAN with up to 3×3 and LTE with up to 4×4 
or 8×2. LTE-Advanced and IEEE 802.11ac can also 
simultaneously transmit on multiple carriers. 

Network providers must integrate this multiplicity 
of new technologies as efficiently as possible into 
existing infrastructures, which is why 2G, 3G and 
4G networks coexist. Correspondingly complex 
is the design of the transmitters and receivers in 
 multistandard base stations and wireless devices. 
The T&M equipment and the test scenarios used 
must satisfy the most stringent requirements. 

Signal generators in this environment must provide 
a full range of complex, high-quality test signals, 
yet be easy to operate. The new R&S®SMW200A 
vector signal generator (Fig. 1), with its unique 
concept, is tailored to these requirements.

Easy generation of complex signals
The R&S®SMW200A generates signals in the fre-
quency range from 100 kHz to 3 GHz or 6 GHz. 
With its powerful and flexible baseband section 
and an I/Q modulation bandwidth of 160 MHz (in 
RF) with internal baseband, it is the ideal vector 
signal generator for developing wideband commu-
nications systems and verifying 3G and 4G base 
stations. It supports all major mobile and wireless 
connectivity standards via software options that 
can be used to configure and generate the signals 
directly on the device.

Fig. 2: A single 

R&S®SMW200A with 

two paths can gen-

erate a wanted sig-

nal and an interfer-

ence signal. In this 

example, an LTE and 

a 3GPP FDD  signal 

are added in the 

baseband (with fre-

quency offset) and 

output on the RF 

path A. If needed, RF 

path B can be used 

for an additional CW 

interferer.

The app version of this 
article contains a video 
that describes the new 
generator in more detail.

NEWS 209/13 7



8

Thanks to its modular design, the generator can 
be equipped with the exact options required for a 
specific application. Any configuration is possible 
– from a classic single-path vector signal generator 
to a multichannel MIMO receiver tester.

The R&S®SMW200A can be equipped with up to 
two internal baseband modules, four fading simu-
lator modules and two RF paths, which results in 
two full-scale vector signal generators in a single 
box. Signals can be digitally added internally – also 
with frequency, level and phase offsets. This allows 
a single R&S®SMW200A to generate complex sig-
nal scenarios that usually require several genera-
tors, e. g. for dual cell, TX / RX diversity, or signal 
and interference scenarios that are often required 
for receiver tests (Fig. 2).

The baseband section of the generator can  provide 
up to eight signal sources and up to 16 logical 
faders. This makes the R&S®SMW200A ideal for 
higher-order MIMO scenarios and multi-user sce-
narios – test scenarios that previously could not be 
realized at all or required multiple generators. With 
a maximum fading bandwidth of 160 MHz, the 
R&S®SMW200A also covers the latest standards 
such as WLAN IEEE 802.11ac.

A single R&S®SMW200A can, for example, gener-
ate signals for 8×2 MIMO as required by TD-LTE 
with very little effort. Because no other generators 

besides the R&S®SMW200A are needed, no time-
consuming cabling, calibration and synchroniza-
tion of multiple devices is required. Sophisticated 
operating aids help the user make the necessary 
settings. The global system-configuration dialog is 
used to modify the block diagram for an 8×2 signal 
scenario (Fig. 3). The signals of the eight transmit-
ter antennas can be configured quickly and easily 
in a shared menu. The matching MIMO fading sce-
nario is also quickly configured since the generator 
provides predefined settings for all major standards.

All important signal parameters can be set individ-
ually to create special test scenarios. The user can 
quickly set up the needed scenario without sacri-
ficing flexibility.

For applications with more than two RF paths, the 
setup can be expanded with external I/Q-mod-
ulated R&S®SGS100A vector signal generators * 
(Figs. 1 and 4). These are controlled via USB or 
LAN directly from the R&S®SMW200A and are 
seamlessly integrated into its user interface. A sin-
gle R&S®SMW200A and two R&S®SGS100A pro-
vide a compact 4×4 MIMO solution in just five 
height units.

Its multipath approach makes the R&S®SMW200A 
ideal for generating signals in multicarrier and 
multi-user scenarios, even and especially in com-
bination with MIMO. As can be seen in Fig. 5, the 

* R&S®SGS100A –  
the smallest fully inte-
grated vector  signal 
generator for auto-
matic test systems. 
Briefly described in 
NEWS 204/11, p. 38.

Fig. 3: Block diagram 

for 8×2 MIMO. A sin-

gle R&S®SMW200A 

generates the com-

plete signal  scenario, 

including fading 

and AWGN, here for 

TD-LTE.
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Compact 4×4 MIMO setup

DC

Analog I/Q output

RF pathBARF path

R&S®SMW200A R&S®SGS100A

R&S®SGS100A

One R&S®SMW200A vector signal generator with two paths plus two R&S®SGS100A vector signal generators 
form a 4×4 MIMO setup that is significantly more compact than conventional setups (see Fig. 1). 

WCDMA type 3i (1 × 3 × 2)

Dual carrier / dual band HSPA (2 × 2 × 2)

LTE 4×4 MIMO (1 × 4 × 4) LTE 8×2 MIMO UE test (1 × 8 × 2)

LTE-A CA with 2×2 MIMO (2 × 2 × 2)

WLAN 802.11ac (1 × 3 × 3)

Fig. 4: The two 

R&S®SGS100A gen-

erators provide 

RF paths 3 and 4 and 

are operated from 

the R&S®SMW200A. 

The baseband signal 

and fading are gen-

erated entirely by the 

R&S®SMW200A.

Fig. 5:  Generating 

 signals for  complex 

scenarios is the core 

competency of the 

R&S®SMW200A. 

Here are some 

examples.
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R&S®SMW200A easily masters challenges such as 
LTE-Advanced carrier aggregation with 2×2 MIMO 
or dual cell HSPA.

Convenient operation reduces 
development times
An intuitive operating concept was one of the pri-
orities when developing the R&S®SMW200A. 
Numerous user guidance innovations facilitate 
working with complex signal scenarios. A high-
resolution touchscreen and an easy-to-use graph-
ical user interface provide ergonomic operation. A 
block diagram representing the current signal sce-
nario ensures a clear overview at all times and the 
signal flow is visible at a glance (Fig. 6). 

The built-in graphics function allows the generated 
signals to be displayed in realtime – an extremely 
useful tool, especially for complex signals (Fig. 7). 

The user can select the type of display (spectrum, 
I and Q versus time, CCDF, etc.) and the point in 
the signal flow where the measurement will be 
performed (e. g. before or after the fading section).

All signal parameters can be set on the user inter-
face. Separate PC software is not required. Numer-
ous predefined settings and test models for the dif-
ferent standards as well as test case wizards for 
3GPP FDD and LTE base station conformance tests 
let users work in a fast and targeted manner.

The context-sensitive help system provides infor-
mation for every parameter, such as the setting 
range, a detailed functional description and the 
corresponding SCPI command. Functions such as 

“Mark all changes with respect to Preset” or the 
individual resetting of individual parameters facili-
tate daily work.

Fig. 6: User inter-

face of the 

R&S®SMW200A. The 

header shows fre-

quency, level and 

important device 

states. The footer pro-

vides quick access 

to open menus. The 

generated signals 

and the measurement 

results of any con-

nected R&S®NRP-Zxx 

power sensors can 

also be displayed.
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I/Q modulation frequency response
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Excellent signal quality – 
a prerequisite for high-quality products
Product quality is a key differentiating factor in this 
fiercely competitive business. The R&S®SMW200A 
delivers the excellent signal quality needed to 
develop high-quality RF and baseband modules. 
Equipped with the R&S®SMW-B22 option, the gen-
erator achieves typical SSB phase noise values of 
–139 dBc at 1 GHz carrier frequency and 20 kHz 
offset. The ACLR of a signal for 3GPP Test Model 1 
with 64 DPCH is > 70 dB (1.8 GHz to 2.2 GHz car-
rier frequency, 5 MHz offset).

State-of-the-art 16-bit D/A converters and an excel-
lent RF chain ensure outstanding modulation char-
acteristics. The I/Q modulation frequency response 
achieves measured values of around ±0.05 dB over 
160 MHz bandwidth (Fig. 8). The R&S®SMW200A 
generates 160 MHz wide WLAN IEEE 802.11ac 
signals with an EVM of –49 dB (typ.).

Fig. 7: The integrated 

graphics function dis-

plays the generated 

signals in realtime.

Fig. 8: The measured 

I/Q modulation fre-

quency response with 

internal baseband.

Summary
The R&S®SMW200A combines the functions of 
several devices into a single signal generator and 
significantly simplifies the complex measure-
ment tasks increasingly found in today’s 3G and 
4G wireless standards. Its scalable platform allows 
users to customize the generator to their applica-
tions and to expand it at any time when new chal-
lenges arise, making it a secure investment for 
the future. The intuitive operating concept helps 
users complete tasks faster, no matter how com-
plex their measurements may be. All in all, the 
R&S®SMW200A is the ideal tool for developing 
high-quality products both quickly and efficiently.

Dr. René Desquiotz; Simon Ache

NEWS 209/13 11


