
34

Recording and using live spectra
Simulated RF signals are ideal for most test purposes because they can be set as needed and reproduced 

under controlled conditions. But sometimes “real” signals are needed for reproducible and reliable results. 

These are now supplied by the R&S®IQR I/Q data recorder at a high data rate over two channels.

I/Q data recorders bring 
live spectra into the lab
Today’s vector signal generators supply 
any RF signal at the press of a button, 
configurable down to the finest detail. 
However, so many potential complica-
tions are involved in real-world scenar-
ios that it seems advisable to use real 
signals during the development of top 
sellers such as mobile phones and satel-
lite navigation systems in order to cover 

all eventualities. To do this, the appropri-
ate signals must be recorded at typical 
locations identified as critical and then 
brought into the lab (field to lab or F2L). 
I/Q data recorders such as the R&S®IQR 
(Fig. 1) are used for this purpose. The 
instrument does not record the radio 
spectrum itself, but rather the digital 
modulation (baseband) that generates 
the spectrum in the form of I/Q data 
provided in real time by an upstream 

RF frontend. In the lab, the data is either 
exported to a PC for further process-
ing or fed to a vector signal  generator, 
where it is converted back into an 
RF spectrum. The R&S®IQR has been 
performing these tasks for some time 
as part of drive test systems. New firm-
ware, faster memory packs and addi-
tional options now make the recorder 
even more versatile.
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Correlation between bandwidth and sample rate
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Fig. 1: The R&S®IQR 

I/Q data recorder is 

a universal, user-

friendly storage 

medium for I/Q 

signals.

Fig. 2: Sample rates and bandwidths attainable with different frontends and R&S®IQR models.

Fig. 3: For high-speed recording, the R&S®IQR must be equipped with an SSD.

High-speed recording  
and replaying
The new high-speed configura-
tion permits recordings of up to 
99.5 Msample/s at a modulation band-
width of just 80 MHz (Fig. 2). This 
means that the R&S®IQR can handle 
even broadband radio systems. Another 
alternative is to split the bandwidth in 
order to record more RF signals simul-
taneously (see below). An important 
criterion for practical applications is 
the maximum recording time which is 
based on the data rate, the I/Q resolu-
tion and the size of the memory pack. 
When equipped with a 2 Tbyte SSD, the 
R&S®IQR records I and Q values at a 
resolution of 16 bits and offers storage 
times ranging from 18 hours for a GPS 
signal at 6 MHz bandwidth to 1.3 hours 
at the maximum bandwidth (Fig. 3).

Use of the maximum bandwidth 
requires an appropriate broadband 
frontend. Rohde & Schwarz offers the 
R&S®FSW signal and spectrum ana-
lyzer for this purpose. The test setup 
for recording, replaying, analyzing and 
archiving broadband live signals is 
rounded out by an R&S®SMBV100A 
vector signal generator (Fig. 4).

Simultaneous recording and 
replaying of two spectra
Simultaneous recording and replay-
ing of two spectra makes it possible to 
test various radio or broadcast services 
in parallel, including a DVB-T and a 
DAB transmitter or two satellite naviga-
tion systems (GPS, BeiDou or Glonass). 
In addition, the separate recording of 
 nonadjacent, low-bandwidth spectra 
significantly reduces the entire required 
bandwidth as well as the resulting data 
rate and required storage capacity.

Another intriguing two-channel appli-
cation is testing the A-GPS function-
ality (assisted GPS, also applicable for 
Glonass and BeiDou) on a smartphone. 
This test involves the simultaneous 
reception of a GNSS signal and a mobile 
radio signal. The R&S®IQR can record 
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Two typical setups
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suitable live signals synchronously and 
then output them again in parallel via 
its two I/Q interfaces. In this case, the 
R&S®TSMW universal radio network 
analyzer, which can demodulate two 
signals simultaneously, serves as the 
frontend. The resulting I/Q data streams 
are multiplexed to the R&S®IQR over a 
single I/Q interface. The RF can be gen-
erated by any signal  generator with the 
appropriate interface, such as the ultra-
compact R&S®SGT100A (Fig. 4 and blue 
box). Alternatively, the I/Q streams can 

be exported to a PC via Ethernet or USB 
interface for further processing using an 
application such as MATLAB®.

Other useful functions
Recording of position data
The ability to assign a location to the 
recorded spectrum is an important func-
tion for drive test applications. When 
equipped with the appropriate options, 
this function is available on the R&S®IQR 
for displaying the route on a map.

Fig. 4: High-speed setup with R&S®FSW signal and spectrum analyzer as frontend and R&S®SMBV100A vector signal generator as RF modulator (top); 

two-channel setup with R&S®TSMW universal radio network analyzer as frontend and R&S®SGT100A vector RF sources as RF modulators (bottom).

Reference level controlled replaying 
The RF signal can vary significantly dur-
ing drive tests – such as when driving 
through a tunnel. It is precisely because 
of these real-life conditions that drive 
tests are conducted, and the condi-
tions must be reproduced accurately in 
the lab. The R&S®IQR-K1 option helps 
ensure accurate level adaptation by 
activating the automatic gain control 
(AGC) function in the R&S®TSMW to 
optimize signal level reception during 
the drive test (Fig. 5).
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RF level adaptation with AGC
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Fig. 5: The R&S®IQR-K104 option activates the AGC function in the R&S®TSMW scanner and stores 

the reference level for the I/Q data to allow conversion into a realistic spectrum.

Instruments with digital I/Q interface that can be used  
with the R&S®IQR*
Signal generators
R&S®AMU200A,
R&S®SMW200A, R&S®SMBV, R&S®SGT100A, R&S®SMU200A
Spectrum / signal analyzers
R&S®FSW, R&S®FSVR, R&S®FSV, R&S®FSQ, R&S®FMU36
Broadcast testers
R&S®SFE, R&S®SFC, R&S®SFU, R&S®SFE100
Scanner for drive tests and I/Q streaming
R&S®TSMW
Data converter
R&S®EX-IQ-Box
I/Q data recorders
R&S®IQR100, R&S®IQR 20

* Due to different functionalities and performance parameters, not all instruments can be combined 
with each other as desired; see relevant data sheets, in particular the compatibility list found in the 
R&S®IQR data sheet.

The Rohde & Schwarz  
I/Q interface

In the age of digital radiocom-
munications, I/Q data is the 
usual method of describing sig-
nals. However, a universal digi-
tal I/Q interface has never been 
standardized, which is why 
Rohde & Schwarz has defined a 
proprietary standard for its own 
instruments. The connector is 
based on a commercially available 
design, while the serial transmis-
sion uses a proprietary protocol.

The interface is used for rapid 
transfer of the actual I/Q data and 
also for the transfer of metadata. 
This is because a pair of I/Q values 
can code only the (relative) ampli-
tude and the phase of a sine-wave 
signal (baseband). The frequency 
information for generating a cor-
rectly positioned RF and the abso-
lute level must be provided in a 
different way. Reserved pins (info 
interface) are used for this purpose 
as well as to exchange additional 
information between the instru-
ments, for example regarding the 
transfer mode or the data rate.

Together with the I/Q data stream, 
control and status bits can be 
transmitted, e. g. for triggering or 
as markers.

When instruments that do not 
include the Rohde & Schwarz 
interface are to be included in a 
setup – typically all DUTs – the 
R&S®EX-IQ-Box can be used to 
convert the I/Q signals in both 
directions.

Controlling external instruments
Both the RF frontend and the down-
stream signal generator must be con-
figured appropriately for the current 
measurement task (e. g. frequency set-
tings) and even dynamically controlled 
(RF reference level adaptation). The 
R&S®IQR-K2 software option supports 

the user to automatically control gen-
erators and permits later modifications 
of the center frequency and reference 
level offset. This is where the advan-
tages of a complete solution from a sin-
gle manufacturer become apparent, 
because the components can be opti-
mized to work together.

Gert Heuer
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