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WLAN signaling with the R&S®CMW270 
and R&S®CMW500 testers
Just as with other kinds of mobile radio devices, many characteristics of WLAN user equipment need 

to be tested under realistic operating conditions. Using new software options, the R&S®CMW270 and 

R&S®CMW500 testers running in signaling mode can emulate WLANs realistically and conduct transmitter, 

receiver and other tests in addition to functional and performance measurements. 

Reproducible measurements are essential to 
objective assessment of user equipment
High-end WLAN routers or access points that offer a wide 
variety of configuration options are commonly used to per-
form functional tests on WLAN user equipment (referred to 
as devices under test or DUTs). Known as “golden devices”, 
these routers and access points are often less than ideal 
because as their transmitter characteristics are specified 
either imprecisely or not at all and they often cannot be con-
figured to the extent required. They can also have a substan-
tial effect on signal quality and therefore on test and mea-
surement results if their technical parameters drift with 
temperature changes or over time. 

Only professional test and measurement equipment can pro-
vide the right conditions for achieving reliable results. Testers 
such as the R&S®CMW270 and the R&S®CMW500 allow the 
test conditions to be tailored individually wherever and when-
ever required so as to deliver the kind of reproducible results 
that are essential to objective performance comparisons 
between different user equipment. 

Key advantage: measurements in signaling mode
Using the new software options, an R&S®CMW270 or 
R&S®CMW500 is able to emulate an access point when run-
ning in signaling mode. After a link has been established with 
the WLAN user equipment, the tester not only defines the 
transmit power, modulation and data transmission rate, it also 
coordinates and controls the link. The tester exchanges proto-
col information with the DUT and controls the DUT´s settings, 
eliminating the need for a separate controller. This is a key 
advantage over using the control software normally required 
when working in non-signaling mode, because the develop-
ment of such chipset-specific software can be time-consum-
ing and costly. Moreover, the non-signaling mode has limita-
tions because as it cannot support certain types of tests, such 
as those used to measure data throughput, verify link estab-
lishment and check various operating modes (FIG 1).

Link establishment
When emulating an access point, the R&S®CMW270 / 500 
transmits beacons at user-configurable intervals. These bea-
cons specify the service set identifier, a list of supported data 
rates and the type of encryption. The DUT can initiate link 
establishment with the tester by sending a probe request. If 
the DUT does not receive a probe response from the tester 
within a set interval, it repeats the probe request a number of 
times before trying a different channel. A successful probe 
request must be followed by authentication and association 
procedures before the actual transfer of data with (optional) 
encryption can begin (FIG 2). 

FIG 1 By emulating an access point, the R&S®CMW270 / R&S®CMW500 

can control a WLAN user device over its wireless interface. All settings 

required – transmit power, frequency or modulation – can be configured 

via the tester´s user interface. 
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Establishing a link with an access point
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Checking a receiver’s quality
Receiver quality is evaluated by comparing the data received 
by the DUT with the data sent. The comparison can be con-
ducted at bit or packet level. If the packet error ratio (PER) is 
measured, error detection is carried out in the DUT by means 
of a cyclic redundancy check (CRC). Whenever a data packet 
is transmitted, the receiving end computes a checksum (CRC 
value) for the data packet received and decoded. If the check-
sum computed by the receiving end matches with the check-
sum generated by the sending end and transmitted along 
with the data packet, the receiver can assume that the trans-
mission has been error-free. In this case, the DUT sends an 
acknowledgment message (ACK) to the R&S®CMW270 / 500. 
If the acknowledgment does not arrive within a set time, the 
sent packet is treated either as lost during transmission or as 
a bad packet. CRC values are 32 bits long, so the likelihood 
of a bad data packet not being detected is extremely small 
(roughly 2.3–10). Measuring the PER is accepted as a reliable 
means of evaluating a receiver and is supported as standard 
by the R&S®CMW270 / 500 in signaling mode.

Transmitter measurements
The purpose of conducting transmitter measurements is to 
test the characteristics of the transmitter in a WLAN user 
equipment to verify that it meets its specified minimum 
requirements and to ensure that it will function smoothly, 
without causing interference on other radio links. In non-
signaling mode, transmitter measurements are based on a 

FIG 2 The DUT sends a probe request to an 

access point to establish a link. The access 

point returns with a probe response contain-

ing detailed information needed for link setup. 

The DUT then sends an authentication request; 

if this is verified successfully, the DUT receives 

an authentication response. Link establishment 

concludes with an association procedure in 

which the user equipment registers on the net-

work and is granted access. 

pseudo-random bit sequence (PRBS) sent by the DUT and 
analyzed by the tester [1]. However, if the tester is capable 
of emulating an access point, transmitter measurements can 
be conducted under realistic conditions and will therefore be 
much more meaningful. For instance, this approach allows 
power, spectrum and modulation measurements to be per-
formed on the transmitter during FTP file transfers. 

Data throughput measurements
One key quality criterion in WLAN user equipment is the 
throughput that it can achieve. Measuring throughput is one 
of the main applications of emulating an access point with 
an R&S®CMW270 / 500. The tester performs this measure-
ment in receive and transmit mode under user-defined condi-
tions, precisely and reproducibly. The results it delivers allow 
an objective comparison of different DUTs. This type of mea-
surement is indispensable in the development of WLAN user 
equipment when it comes to optimizing the data transmission 
rates that the equipment can achieve. 

2×2 MIMO
Multiple input multiple output (MIMO) is a WLAN technol-
ogy specified in IEEE 802.11n and designed to boost data 
transmission rates [2]. Using the R&S®CMW-KS670 software 
option, the R&S®CMW270 / 500 can emulate a 2×2 MIMO 
access point. This allows user equipment to be tested under 
realistic conditions in a lab environment.
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Fading
Although WLANs usually transmit data under static condi-
tions, developers often also test performance under dynamic 
conditions. If an R&S®AMU200A baseband signal generator 
and fading simulator is looped into the digital baseband of the 
R&S®CMW270 / 500, users can simulate standardized and 
user-defined fading profiles and measure the DUT’s transmis-
sion rates in a wide range of scenarios (FIG 3). 

Analyzing the protocol stack
One means of boosting data transmission rates in WLAN 
user equipment is to optimize the message flow between 
the access point and the user equipment. Using the 
R&S®CMW-KT700 message analyzer software option, the pro-
tocol stack can be recorded seamlessly in both directions, in 
realtime and with time stamps. Because the data volume can 
be very large, users can define filters to limit their analysis to 
a specific transport layer (FIG 4).

FIG 4 The R&S®CMW-KT700 option enables users to capture, view and 

analyze protocol messages exchanged between the R&S®CMW270 / 500 

and the DUT. Complex message structures can be broken down and indi-

vidual components decoded down to bit level, making it an indispensable 

tool for optimizing the message flow between the DUT and the access 

point. 
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FIG 3 In combination with the R&S®AMU200A 

baseband signal generator and fading simula-

tor, various MIMO and fading profiles can be 

applied to the R&S®CMW 270 / 500’s access 

point emulation. To do this, the R&S®AMU200A 

is looped into the tester’s baseband with simple 

cables. This test setup can be used for realisti-

cally measuring data throughput while simulat-

ing a variety of mobile and stationary operating 

conditions, for example.

Summary
Its ability to emulate WLAN access points makes the 
R&S®CMW270 / 500 tester indispensable in development. It 
can be utilized not just as a standalone instrument for con-
ducting transmitter and receiver measurements but also 
as part of complex overall systems that measure and ana-
lyze antenna radiation patterns in over-the-air systems, for 
example.
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