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R&S®FSW: efficient testing of 
multistandard base stations
The R&S®FSW signal and spectrum analyzer with the multistandard radio analyzer (MSRA) mode allows 

developers to examine the mutual influence between signals of different standards. The MSRA mode 

 significantly simplifies troubleshooting during the development of multistandard base stations (BTS).

The R&S®FSW signal and spectrum analyzer provides an  analysis 
bandwidth of 160 MHz. Its special operating mode, the multistan-
dard radio analyzer, is indispensable for developers of multistan-
dard wireless communications base stations or frequency-agile 
radio systems and their components. This article describes the 
MSRA in detail.  

The R&S®FSW was presented in detail in NEWS (2011) No. 204 in 
a special supplement in the middle of the magazine.

Demanding tests:  
measurements on multistandard base stations
3GPP has standardized the measurements on  multistandard 
BTS in specifications TS 37.104 and TS 37.141 for GSM /
EDGE, WCDMA/UMTS, TD-SCDMA and LTE. TS 37.104 
defines the minimum requirements for the air interface, and 
TS 37.141 defines the test scenarios. Compared with classic 
base stations, the quantity and complexity of test scenarios 
for multistandard BTS are significantly more extensive – plac-
ing considerably higher demands on test systems with regard 
to measuring speed and adjustable parameters. 

Signal and spectrum analyzers such as the R&S®FSW, R&S®FSQ 
and R&S®FSV from Rohde&Schwarz can perform the required 
transmitter measurements, e.g. spurious emissions, out-of-
band emissions and adjacent channel leakage ratio. 

A comprehensive range of application options allows these 
measuring instruments to analyze and demodulate the signals 
of the GSM, WCDMA, LTE FDD/TDD and TD-SCDMA wire-
less communications standards, effectively covering all of the 
test scenarios in TS 37.141. Measuring applications are also 
available for CDMA2000®, which is widely used throughout 
North and South America and parts of Asia.

Measurements on multistandard BTS can be problematic: 
Since the stations use the same RF components to simulta-
neously transmit different standards on adjacent carriers in 
the same frequency band, there is a risk of mutual influence 
between the signals. It is vital to identify such interference 
during optimization and troubleshooting. 

The classic sweep mode is not ideal for such tasks, since the 
spectrum and the signals of different standards are sequen-
tially analyzed in this mode. The detector measures the level 
at a certain point in time at a certain frequency, and cannot 
detect short-term interference outside this range. This makes 
it significantly more difficult to identify mutual interference 
between the signals. Pulsed, non-correlated signals are partic-
ularly difficult to detect, since a complete pulse may not have 
been captured. 

The multistandard radio analyzer in the R&S®FSW signal and 
spectrum analyzer solves this problem.
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Multistandard radio analyzer (MSRA)
In the MSRA operating mode, the R&S®FSW signal and spec-
trum analyzer fully analyzes the multistandard signal within 
the selected frequency and time interval. This makes it easy 
to locate interference between signals of different  standards. 
The MSRA makes it possible to capture signal data with a 
200 Msample depth. At an analysis bandwidth of 160 MHz, 
data can be captured for up to one second. 

Fig. 1 Numerous 

measuring applica-

tions for wireless 

communications stan-

dards, general vec-

tor signal analysis and 

analog demodulation 

are available in MSRA 

mode.

Cost pressures force development of  
universal base stations
Base stations that have been specially developed for a spe-
cific standard or a particular frequency band are not in 
step with the times. This is due to the rapid development 
of wireless communications since the introduction of the 
GSM standard 20 years ago: Voice services were soon 
followed by data services, and over the course of time 
increasingly powerful wireless communications standards 
such as UMTS, HSPA+ and LTE have emerged. 

Originally, each standard had its own frequency band. 
However, depending on the country and the range of 
standards that are used there, this situation is becoming 

increasingly blurred: As a result of technical advance-
ments, different standards are sometimes operated on the 
same frequency bands – a trend that is certain to continue. 

Due to this rapid development, network infrastructures 
often have many (expensive) parallel paths. When UTMS 
was introduced, most countries already had an extensive 
GSM network that could also be used for UTMS. However, 
new components also had to be added and these were 
often from different manufacturers. Today, network expan-
sion, maintenance and network management for GSM and 
UMTS still often take place separately, and are therefore 
duplicated – with the associated costs. 

When users open a new measuring application on the 
R&S®FSW, they decide whether to use the MSRA (Fig. 1). If 
they choose to use the MSRA, all other applications that they 
open will use the same I/Q data. 

A special feature of the MSRA is MSRA View. In this view, all 
measuring windows of the individual applications are displayed 
simultaneously, with measurements that have been  carried out 
at the same time. The analysis line (AL) always has the same 
chronological position within the acquired I/Q data block in all 
applications, making it easy to identify time correlations.
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Fig. 2 Display of a 

multistandard radio 

signal in MSRA mode; 

the signal consists 

of two GSM carriers, 

one UMTS carrier and 

one 5 MHz LTE carrier.

Fig. 3 UMTS mea-

surement showing 

the Composite EVM 

and EVM vs. Chip 

measurements. Slot 1 

is highlighted in color 

in the Composite 

EVM view (top), and 

examined in detail 

in the EVM vs. Chip 

view (bottom).

Example
The following example demonstrates how the MSRA mode 
helps to analyze errors on a multistandard radio signal. First, 
we look at the signal in the “MSRA Master” view (Fig. 2). The 
signal consists of two GSM carriers, one UMTS carrier and 
one LTE carrier. The markers show the limits of the analysis 
range of the individual measurements. The individual mea-
surements are opened using the tabs.

Next, we look at the UMTS measurements using the “3G FDD 
BTS” tab (Fig. 3). In this example, the Composite EVM and 
EVM vs. Chip measurements have been opened. It is evident 
that slot 1 is showing an unexpectedly high EVM value. This 
value is an important key attribute when developing and opti-
mizing systems for digital wireless transmission and an indica-
tor of the quality of the digitally modulated signal. Values that 
are too high lead to a higher error rate and therefore a slower 
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Fig. 4 View of GSM 

measurement in 

MSRA mode. The dis-

play shows the level 

versus time. Two 

GSM bursts are visi-

ble. The analysis line 

is on the rising edge 

of the second GSM 

burst.

data rate. As of a certain threshold, which depends on the 
type of modulation, data transmission is no longer possible.

A detailed examination reveals that the high EVM value is 
caused by defective chip 1878. Since this display is on the 
time axis, the orange analysis line can be placed exactly on 
this chip and is therefore positioned at 6.31 ms.

By switching to the MSRA view of the GSM measurement 
(Fig. 4) with the magnitude capture display (level vs. time), 
the offender is revealed. The analysis line at 6.31 ms is now 
positioned exactly on the rising edge of the GSM burst. It is 
 obvious that this edge is the reason for the increased EVM 
value of the UMTS signal. Simultaneous analysis of the sig-
nals in MSRA mode enables users to easily identify the cause 
of interference in the UMTS signal. 

Without the R&S®FSW analyzer’s MSRA mode, such an anal-
ysis would be much more complicated. Either a second, time-
synchronized and triggered spectrum analyzer would be 
needed, or the captured data would need to be analyzed using 
complex external signal processing software. The MSRA mode 
makes troubleshooting significantly easier and faster, and only 
one measuring instrument is required – the R&S®FSW. 

Summary
The advantages of multistandard BTS are obvious: Network 
operators can use them to transmit signals of different stan-
dards using the same infrastructure, cutting the cost of instal-
lation, maintenance and management of their networks. 

However, multistandard BTS place higher requirements on 
measuring systems with respect to measuring speed, adjust-
able parameters and test scenarios, as specified in 3GPP 
TS 37.141. Optimization and troubleshooting that extend 
beyond the TS 37.141 specification require methods for ana-
lyzing the time correlation between signals of different stan-
dards. Thanks to the combined measurement within a time 
and frequency range, the MSRA mode of the R&S®FSW 
allows manufacturers of multistandard BTS to visualize errors 
that were previously very difficult to detect.

Martin Schmähling
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