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5G NR device testing
In a small footprint




AT A GLANCE

The compact antenna test range (CATR) based R&S®ATS1800C anechmc chamber has been popular in the
industry for years. The new and improved version comes with many more features and functlons for even
more comfortable testing.




The turnkey chamber for indirect far-field over-the-air
measurements provides an ideal environment for test-
ing 5G FR2 antennas, modules and devices throughout
the entire lifecycle: from R&D to conformance. It can be
easily transported and fits through most doors with its
small footprint and wheeled chassis. The wide frequency
range offers great functionality and test coverage. The
flexibility and broad range of extension options make the
R&S®ATS1800C a solid and future-proof environment for
your FR2 testing needs.

The compact antenna test range (CATR) features a feed
antenna, a bidirectional parabolic reflector and a 3D
positioner inside the highly shielded chamber. The para-
bolic reflector is specially designed and manufactured by
Rohde & Schwarz with optimized rolled edges for superior

power distribution of the collimated beams after reflection.

The reflector also has an extremely high-precision surface
to minimize errors and enable the reflector to be used in
a very wide frequency range for accurate measurement
results.

The CATR technology enables a quiet zone big enough to
accommodate both black box measurements and large
DUTs. Heavy DUTs can be placed on the highly accurate
and stable 3D positioner to automatically measure TRP,
EIRP and EIS parameters. Positioner stability and device
weight specifications also allow for CTIA frequency range
2 (FR2) antenna performance tests using phantom heads

and hands.

The compact R&S®ATS1800C setup is a big help for all
required measurements from R&D to product validation.
During design optimization, specific beam characteriza-
tions can be measured to verify the beamforming capa-
bilities of modules and devices. Out-of-band testing or 3D
assessment under extreme temperature conditions can be
comfortably carried out by adding the required options.
Even extension to an RRM test setup with multiple angles
of arrival (AoA\) is easy with the R&S®ATS1800C.

Rohde & Schwarz is a one-stop-shop for a full range of test
equipment to complement the R&S®ATS1800C and enable
5G conformance testing in the mmWWave range. The solu-
tion is fully compliant with 3GPP standards, making it the
most complete 5G test chamber.

KEY FACTS



LATEST FUNCTIONALITY

Since its introduction, the R&S®ATS1800C has become
renowned in the industry. Feedback from users of the very
compact CATR setup helped improve this best in class
chamber even further. The new design with a darker inte-
rior and exterior coloring scheme allows you to see the
chamber status from a distance, letting you know if your
setup needs attention or intervention. You can also clearly
see when measurements are finished so that nobody acci-
dentally interrupts your tests.

New high-precision and high-resolution trigger support
has further increased the potential speed for time consum-
ing measurement routines such as TRP. Optimized cable
lengths increase the dynamic range and more feedthrough
openings allow for better customization when more cables
need to run into the shielded chamber. Integrated USB 3
hubs and Ethernet switches enable trouble free connec-
tion to your DUT at any time and the DUT can be heavier
since the positioner uses higher torque drives.

Performing 3D measurements when the DUT is heated or
cooled to extreme temperatures has been improved and is
now possible for a wider temperature range of over 120 °K
thanks to specially designed air rotary joints with very high
temperature isolation hoses. The inside of the chamber is
ventilated at all times and can be temperature monitored.
The user can setup alarm messages for increases in ambi-
ent temperatures. Additional alarm sensors can be added
to the message as needed and the optional infrared cam-
era enables visual inspections of the chamber interior for
thermal dissipation of the DUT during testing.

The powerful R&S®ATS1800C controller allows optional
and convenient integration of a motorized feed switcher
for a wide range of use cases. And by making preparations
for dedicated side chambers with additional CATR reflec-
tors and feed antennas, R&S®ATS1800C useability knows
even fewer limits.
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WIDE FREQUENCY RANGE COVERAGE

The frequency range of a CATR setup is mainly defined by
the quality of the reflector and the frequency range of the
feed antenna. The reflectors in all Rohde & Schwarz CATR
setups have very high quality edge treatments and surface
smoothness to support a very wide frequency range. The
feed antenna properties need to fulfil very specific require-
ments to serve as a high performance CATR feed. These
antennas are typically band limited and provide high per-
formance bandwidth in the range of specified gigahertz
decades.

The configuration of the R&S®ATS1800C allows the
required frequency range to be selected by picking one
of the many available feed antennas to be mounted as a
fixed feed in the reflector focal point, enabling usability
far beyond the 5G NR FR2 frequency range. The chamber
size and absorbers allow precise measurements down to
20 GHz. The reflector quality enables the chamber to be
used beyond 100 GHz. The desired frequency range can
be covered simply by picking the matching feed antenna.

When more than a single feed is required to cover the
desired bandwidth, an automatic feed switcher can be
installed for an easy and smooth shift between different
feed antennas with the click of a button. Every feed on the
feed switch is mounted on a motorized mover and con-
nected with high precision RF cables to a dedicated RF
feedthrough at the backwall of the chamber. Depending
on the desired frequency range, the matching mover auto-
matically shifts into the focal point of the reflector while all
other feeds are parked in a hidden position at the far end
of the feed switcher. Precise and convenient testing over
a wide frequency range is possible without the bandwidth
limits of a single feed antenna.

The automatic feed switcher controls are fully integrated

in the R&S®ATS1800C user interface and the remote-con-
trol interface and drivers, allowing for fully automatic out-
of-band testing or other testing requiring wide frequency
range coverage.
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TESTING UNDER EXTREME
TEMPERATURE CONDITIONS

FR2 devices use active array antennas to overcome path
loss in high frequencies with beamforming techniques.
The active components inside the antenna array, such as
amplifiers and phase shifters have to be high precision in
wide and varying ambient temperature ranges for proper
beamforming.

The R&S®ATS1800C fully supports 3D radiation measure-
ments under extreme temperature conditions to analyze
temperature effects on a DUT. An isolated yet RF transpar-
ent enclosure can be placed on the 3D positioner without
limiting movement. The DUT is placed inside the enclo-
sure which can be heated or cooled with an external heat
pump. The dome-shaped lid is made from RF transparent

material that tightly encloses the DUT and has little to

no influence on RF radiation. The enclosure size can also
comfortably accommodate bigger devices for extreme
temperature testing. Thickly insulated, temperature-resis-
tant hoses run through a specially designed air rotary joint
for full 3D movement even when the temperature enclo-
sure is on the positioner, enabling testing in a wide tem-
perature range. RF shielded air feedthroughs in the cham-
ber wall connect the hoses to the external temperature
forcing system.

This allows for testing in a wide temperature range without
compromising the R&S®ATS1800C functionality.




MULTIPLE ANGLE OF ARRIVAL

TESTING

The new extension for the R&S®ATS1800C can help when
multiple millimeterwave signals are required to reach the
DUT and a big and convenient CATR reflector quiet zone is
desired

Radio resource management (RRM) testing requires the
DUT to receive two 5G NR signals from different angles

at the same time. At least four different signal directions
in various combinations are needed to obtain the five rela-
tive angles between two signals required by 3GPP. The
uniqgue R&S®ATS1800C side chamber extension provides
this functionality and creates the same quiet zone for sig-
nals from each direction. This ensures the lowest pos-
sible measurement uncertainty even in these complex test
scenarios.

Other complex cases such as different handover or roam-
ing scenarios can also be simulated very conveniently
with the multiple angle of arrival (AoA) setup or the
R&SCATS1800M.

Adding side chamber extension to the R&S®ATS1800C
center chamber is easy and fast and maintains great
shielding effectiveness. Each side chamber contains one
or two additional reflectors with feed antennas where each
direction generates an independent signal with a 30 cm
cylindrical quiet zone, making full black box testing possi-
ble even in RRM scenarios while allowing the same cham-
ber to be used for all other FR2 test requirements, such as
RF or protocol conformance. And since the feed antennas
for each reflector are independent of one another, even
different frequency ranges can be implemented without
any issues.
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ADDITIONAL FEATURES

With its options such as automatic feed switching or testing under extreme temperature conditions, the
R&S®ATS1800C is already very versatile. But many more options are available for even more convenience

and possibilities.

Short cable length for great dynamic range

Since signals in the millimeterwave domain suffer high
loss whether over the air or conducted, keeping cable
lengths both inside and outside the chamber to a mini-
mum is a good idea. The optional mounting plate on the
back of the chamber enables RF equipment such as com-
biners, amplifiers, frequency converters or remote radio
heads to be conveniently mounted directly onto the cham-
ber and very close to RF feedthroughs to minimize cable
lengths.

Running RF cables to the DUT

Once inside the chamber, running an RF signal cable to
the DUT on the positioner requires extra care so that the
positioner is not restricted. The R&S®ATS1800C comes
with RF rotary joints in the positioner. An additional RF
path through other RF rotary joints is available as an
option.

Link antenna for testing under signaling conditions (1)

5G NSA (non-standalone) signaling setups require an
anchor cell in a legacy technology (LTE) and the 5G FR2
signal to be transmitted to the DUT simultaneously. In the
R&S®ATS1800C, the FR2 signal radiates from the feed
antenna via the reflector to the DUT on the positioner,
while an optional antenna on the positioner provides the
anchor signal. This link antenna is mounted so that it
remains in a fixed position relative to the DUT for the best
link stability. When a 4x4 MIMQO anchor signal is required,
link antennas can be added on the side of the positioner.

Rohde & Schwarz R&S®ATS1800C Compact 3GPP compliant OTA chamber for 5G NR mmWWave signals 8




Phantoms in the chamber (2)

The R&S®ATS1800C positioner has strong and precise
motors to move heavier loads, either a heavy DUT or
weighty phantom heads or phantom hands. CTIA test
plans require phantoms for testing phone type devices.
The optional phantom fixture in the R&S®ATS1800C is

ideal for mounting them on the positioner in the chamber.

The phantom fixture also allows for customized mounting
cradles if a DUT requires a customized fixture design.

What is happening inside the chamber (3)

It is difficult to look inside an anechoic chamber dur-

ing testing since the door needs to be closed for proper
shielding. The optional camera enables a close look at the
DUT while testing is in progress. Viewing can also be done
remotely since the camera uses an Ethernet connection
and a dedicated IP address to log in. And since heat dissi-
pation of 5G terminals is a potential issue, the camera can
provide infrared imaging with a heat map display of the
DUT.

Connectivity and speed

Today's modern devices offer many different wireless con-
nections but often come with a USB 3 wired interface.
This is why the R&S®ATS1800C can be equipped with a
USB 3 feedthrough and cable with an A/B type connec-
tor or with the more modern C type connector. The USB
connection is routed through a USB hub for a stable con-
nection to the DUT at all times. If different kinds of addi-
tional cables are required at the DUT, the R&S®ATS1800C
can be equipped with an extensive list of other optional
feedthroughs.
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Service that adds value
» Worldwide

» Local and personalized

» Customized and flexible
» Uncompromising quality
» Long-term dependability

Rohde & Schwarz

The Rohde & Schwarz technology group is among the trail-
blazers when it comes to paving the way for a safer and
connected world with its leading solutions in test&measure-
ment, technology systems and networks & cybersecurity.
Founded more than 85 years ago, the group is a reliable
partner for industry and government customers around

the globe. The independent company is headquartered in
Munich, Germany and has an extensive sales and service
network with locations in more than 70 countries.

www.rohde-schwarz.com

Sustainable product design

» Environmental compatibility and eco-footprint

» Energy efficiency and low emissions

» Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1509001 1S0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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