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LTE-A tests: easy, dynamic and flexible 
using the R&S®CMW500 callbox
LTE-Advanced places new requirements on T&M equipment. The widely used, versatile R&S®CMW500 

callbox is keeping pace with this development, and the latest version is the ideal test solution for use in 

development, production and service.

The challenge: LTE-Advanced
The continually rising demand for higher data rates made it 
necessary to extend the tried and tested LTE standard. LTE 
already offers a maximum bandwidth of 20 MHz, which 
together with the use of 64QAM MIMO and full resource 
allocation permits a maximum data rate of 150 Mbit/s in the 
downlink (DL). LTE-Advanced, also known as Release 10 of 
the 3GPP specification, increases the bandwidth and the data 
rate by using carrier aggregation (CA). Carrier aggregation 
refers to the allocation of multiple single channels (component 
carriers, CC) in one or more frequency bands based on the 
frequency spectrum available to a network operator (Fig. 2).

In the case of DL carrier aggregation, one carrier functions as 
a primary cell (PCell or PCC) with access to both the DL and 
UL. Signaling takes place over this carrier. Additionally allo-
cated DL carriers are known as secondary cells (SCell or SCC). 
Previously, secondary cells only used the DL. 

Fig. 2: Possible carrier positions.

Fig. 1: The R&S®CMW500 wideband radio com-

munication tester with the new callbox is ideally 

suited to meet LTE-A T&M challenges.
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In real networks, each LTE cell can assume the 
function of a PCell or SCell. DL carrier aggregation 
with two component carriers doubles the band-
width to a maximum of 40 MHz and the data rate 
up to 300 Mbit/s.

Always in the lead with the 
R&S®CMW500
Carrier aggregation increases the complexity of RF 
and application tests, placing new requirements 
on T&M equipment. The R&S®CMW500 wide-
band radio communication tester (Fig. 1) has kept 
pace with the developments and is already well-
equipped to handle these new requirements. As 
an excellent tool for testing two downlink carriers 
and one uplink carrier, the popular R&S®CMW500 
callbox is now also available for LTE-Advanced. 
It  handles all complex test requirements easily, 
quickly and clearly. 

Flexible dynamic parameterization 
of each carrier in FDD or TDD
The same flexible, dynamic parameterization widely 
associated with the R&S®CMW500 for LTE is now 
also available for each individual component car-
rier. All bandwidth, band and frequency combi-
nations can be regrouped without restriction. The 
parameterization is performed dynamically for each 
separate carrier. This also applies to the schedul-
ing and power settings. A straightforward display 
shows the PCell and SCell settings at any time, as 
well as the current call state and important signal-
ing processes (event log). The expanded capability 
report provides a clear overview of the Release 10 
capabilities as well as the band and bandwidth 
combinations supported by the DUT (Fig. 3).

Call setup and signaling
Once the DUT is attached to the PCell, the user 
can dynamically aggregate the SCell. Using the 
R&S®CMW500, this can be done either fully auto-
matically or manually in individual steps. In the lat-
ter case, the user triggers the individual signaling 
steps for the RRC and MAC layers manually. This 
useful function, along with the associated debug-
ging options, has already proven its effectiveness 
in R&D, for example during the initial commission-
ing of DUTs for LTE-Advanced. Test reports for the 
PCell and SCell are also optionally available (Fig. 3).

Fig. 3: PCell / SCell measurement reports and Release 10 capabilities.

Fig. 4: UL carrier aggregation measurement.
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Transmitter tests
The transmitter tests do not differ from Release 8 
with respect to DL carrier aggregation with one 
UL CC. The existing tests can be used unmodified. 
Most tests for UL carrier aggregation with two 
UL CC are also performed on individual carriers. 
Only for intraband contiguous UL CA, new algo-
rithms that measure both carriers simultaneously 
are only needed for spectrum, in-band emission 
and several power measurements (Fig. 4).

Receiver tests – Cat6 UE is child’s play
Receiver tests are especially critical when using 
DL carrier aggregation. It is important to be able to 
appropriately verify the continually increasing data 
throughputs. The R&S®CMW500 offers a variety of 
options for detailed analysis of the total through-
put or the throughput per carrier on various layers 
(MAC / RLC / IP). Dummy data can be added in the 
form of MAC padding or IP data (UDP, TCP). This 
is especially helpful when verifying the peak data 
rates, e. g. 300 Mbit/s in the DL and 50 Mbit/s in 
the UL for Category 6 UE (Fig. 5).

All of these challenging tests are almost child’s 
play with the R&S®CMW500 and its integrated cli-
ent/server architecture. The R&S®CMW500 is one 
of the few compact one-box testers in the callbox 
segment that offers these test options.

A number of IP-based setting options (RLC AM /
UM) along with the optional use of HARQ pro-
files for triggering retransmissions provide addi-
tional flexibility for application testing in R&D. A 
quick and easy precompliance test of the receiver 
in the DUT is also possible by using the integrated 
error insertion per carrier and corresponding error 
analysis. 

The CA test solution in the R&S®CMW500 also 
includes a time-optimized early-pass/early-fail anal-
ysis with a variety of user-defined decision crite-
ria per carrier. Together with the R&S®CMWRun 
sequencer software tool, the tester covers a wide 
range of transmitter and receiver tests in line with 
3GPP 36.521 as well as performance tests. 

Another T&M challenge: harmonics
When using carrier aggregation with its differ-
ent band combinations, harmonic interference can 
occur. For example, a PCell in band 17 and SCell 
in band 4 means that the third harmonic of the 
UL in band 17 will be located in the DL of band 4, 
thereby reducing the SCell sensitivity in the Fig. 5: Peak data rate measurements on Category 6 UE using the R&S®CMW500.
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susceptible level limit range. In the opposite situa-
tion, with the PCell in band 4 and SCell in band 17, 
this would not be the case.

These tests are completed quickly and  easily by 
pressing the cell swap button on the R&S®CMW500 
to swap the PCell and SCell in the established call. 
A user can quickly check the sensitivity using the 
receiver BLER measurement for one band combi-
nation, and then immediately afterwards press the 
cell swap button to determine the sensitivity for 
the same combination with swapped cells.

Interference from fading
To simulate fading scenarios, 3GPP has defined 
various fading profiles (pedestrian, vehicular, typi-
cal urban, high-speed train, etc.). The fading sim-
ulator integrated into the R&S®CMW500 permits 
these profiles to be applied dynamically to each 
individual carrier (Fig. 6). 

The dynamic scheduling feature is especially ben-
eficial when testing these fading applications. The 
R&S®CMW500 responds to the channel  quality 
feedback sent by the DUT (CQI / PMI / RI) and 
adapts the scheduling dynamically. This typically 
improves data transmission, decreasing the number 
of failed transmissions per unit of time and increas-
ing the transmission data rate. A histogram with 
the relevant reports per carrier permits straightfor-
ward evaluation of the UE feedback (Fig. 6).

The R&S®CMW500 with its integrated fading sim-
ulator and receiver measurement options is an 
easy-to-use, one-box solution for testing com-
plex scenarios. The R&S®CMW500 works perfectly 
with the R&S®AMU200A fading simulator and the 
R&S®SMW200A vector signal generator for per-
forming tests with complex, user-defined fading 
profiles.

Fig. 6: Fading profiles and CQI / PMI / RI reporting for each carrier.

Summary
With its broad range of test options, the R&S®CMW500 callbox is the 
ideal and cost-effective answer to the complex challenges posed by 
LTE-A tests. The R&S®CMW500 callbox turns the R&S®CMW500 into a 
compact one-box solution for LTE-A with proven automation and easy, 
user-friendly operation. Its dynamic range and flexibility make the callbox 
the perfect solution for meeting the challenges faced in everyday testing. 
As a result, the R&S®CMW500 is the number one solution for use in pro-
duction, service and R&D testing.

Anne Stephan
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