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WLAN IEEE 802.11ac measurements  
now possible with midrange instruments 
The new WLAN IEEE 802.11ac standard increases the data transmission rate many times over. Although 

users benefit from this increase, it poses a challenge to manufacturers. The new technology places 

extremely high demands on the components used. Now all required measurements can be performed using 

midrange instruments from Rohde&Schwarz – and cost-optimized test systems for production can be 

implemented quickly.

WLAN IEEE 802.11ac –  
new standard for higher data rates
Using a smartphone or tablet PC to access the Internet over 
WLAN has become commonplace. More and more devices 
such as set-top boxes and TV sets support WLAN, and new 
applications are placing greater demands on data rate. The 
required signal bandwidths are available only in higher fre-
quency ranges. 

For this reason, the WLAN IEEE 802.11ac standard is  taking 
a new direction. It also uses bandwidths of 80 MHz and 
160 MHz in the 5 GHz band, making it possible to achieve 
data rates of several Gbit/s. It employs a higher-order modula-
tion and offers extended support of multi-antenna technology 
(MIMO) using up to eight antennas and of multi-user MIMO.

256QAM requires good signal quality
IEEE 802.11ac not only supports the modulation modes 
used up to now (BPSK, QPSK, 16QAM and 64QAM) but also 
256QAM. The wireless device determines, on the basis of the 
measured signal quality, which modulation mode is used. 

In the case of multi-user MIMO, a WLAN switch serves sev-
eral users on the same frequency at the same time thanks 
to multipath propagation and beamforming through multi-
antenna technology. Each user is assigned a spatially separate 
data stream. Although multi-user MIMO improves the capac-
ity of the entire system, the individual data streams lead to 
a higher noise level. An especially high signal-to-noise ratio, 
with an EVM below –32 dB, is required for demodulating 
256QAM signals.

The frequency response requirements are also higher. At both 
the transmitter and the receiver end, constant signal power 
is required across a bandwidth that is four times higher than 
that with IEEE 802.11n. Deviations would lead to a higher 
EVM – an obstacle for transmission with higher-order modu-
lation, such as in the case of 256QAM. 

Digital predistortion to counteract  
nonlinear effects
In order to fulfill these requirements, components such as 
amplifiers and mixers must have low inherent noise and linear 
behavior across a wide frequency range. Although noise com-
ponents cannot be removed from the signal, digital predis-
tortion makes it possible to compensate for nonlinear effects. 
The signal is digitally predistorted before the amplifier oppo-
site to the amplifier’s distortion. Predistortion and distortion 
cancel each other out in the amplifier, and a linearly amplified 
signal is the result.

Fig. 1 The R&S®SMBV100A (top) is the world’s first vector signal genera-

tor that can generate WLAN signals with 160 MHz RF bandwidth without 

an additional instrument. The R&S®FSV signal and spectrum analyzer (bot-

tom) also supports the new WLAN standard.
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Extended tests required
The tests required by IEEE 802.11ac are an extension of the 
previous standard. Transmitter tests cover spectral mask, 
spectral flatness, center frequency and modulation quality. At 
the receiver end, the tests focus on sensitivity, adjacent chan-
nel suppression, nonadjacent channel rejection, maximum 
input power and clear channel assessment (CCA)  sensitivity. 
Developers and manufacturers of components for WLAN 
IEEE 802.11ac need signal sources and analyzers that offer at 
least an I/Q modulation and analysis bandwidth of 160 MHz 
in the 5 GHz band.

Rohde&Schwarz test solution
The newest generation of the R&S®SMBV100A vector signal 
generator and of the R&S®FSV signal and spectrum analyzer 
is ready to handle this task (Fig. 1). All required transmitter 
and receiver measurements are easy to perform with these 
two instruments. The required signal generation and analysis 
functions are included and can be executed manually or using 
test sequence control. 

The R&S®SMBV100A offers a variety of functions:  Different 
bursts for different WLAN signals can be mixed using the 
frame block configuration. An 80 MHz burst in line with 
IEEE 802.11ac, 11n or 11a can follow a 160 MHz burst in 
order to simulate the signal traffic that may occur at an 
access point. For MIMO tests, signals for up to eight anten-
nas are supported; for static tests in the generator with 

different levels and phases, these signals can be added in 
order to generate the suitable sum signal for the receive 
antenna. White Gaussian noise can be superimposed on the 
signal to emulate the noise in a receiver’s RF frontend.

These functions are complemented by the generator’s high 
signal quality. The error vector magnitude for a 160 MHz 
bandwidth signal measured at 256QAM is –47 dB at 5.7 GHz. 
The R&S®SMBV100A also excels with a frequency response 
of 0.2 dB (meas.) across a bandwidth of 160 MHz. 

To analyze signals in line with IEEE 802.11ac, the R&S®FSV 
performs spectral measurements of e.g. nonharmonic and 
out-of-band emissions as well as the adjacent channel leak-
age ratio. Comprehensive modulation parameter measure-
ments are available in the time domain. Users can conve-
niently switch between the different measurements, and the 
most important results can be displayed in graphical or tab-
ular form (Figs. 2 and 3). The touchscreen makes operation 
especially easy. 

The R&S®FSV and R&S®SMBV100A are universal instruments 
used for developing and producing base stations, mobile 
phones and amplifiers. Other applications that also require 
high bandwidths are LTE-Advanced with bandwidth require-
ments of up to 100 MHz for measuring carrier aggregation, 
predistortion of broadband amplifiers for multistandard base 
stations, and broadband pulses.
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Fig. 2 The upper diagram shows seven demodulated WLAN bursts. 

The constellation diagram of a 256QAM is shown at the bottom. The 

clear constellation point matrix indicates high signal quality. Any devia-

tions from this pattern provide useful information about the error source. 

Fig. 3 Alternatively, the most important measurement results are dis-

played in tabular form. 
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