
The R&S®DST-B165 large automated 3D positioner

Supporting  
structure
including table

Drive mechanism 
for elevation axis

Removable holder for easy 
EUT loading and unloading

Drive mechanism
for azimuth axis
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The supporting structure including the table is made of 
a very low relative permittivity (εr) material to minimize 
field perturbation in the EUT quiet zone. The support-
ing structure can be quickly and easily removed from the 
R&S®DST200 after releasing the two drive belts. It can be 
replaced with other EUT tables, for example to accommo-
date larger EUTs in a fixed test position.

R&S®DST-B165 large automated 3D positioner
The R&S®DST-B165 large automated 3D positioner en-
ables automated measurements of larger DUTs such as 
tablets or smartphones. The large positioner has the same 
mechanical characteristics as the R&S®DST-B160 and is 
able to perform measurements for heavier EUTs up to 
800 grams.

The R&S®DST-U165 upgrade kit for the R&S®DST-B160 
makes it possible to retrofit the R&S®DST200 with the 
larger 3D positioner while keeping the motor unit for both 
types. 
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Correlation of results obtained in different test 
chambers
The design of the R&S®DST-B160 automated 3D positioner 
– using very low relative permittivity (εr) material – and the 
radiation pattern of the R&S®DST-B215 cross-polarized test 
antenna are important factors that help to achieve high 
correlation of results between the R&S®DST200 and larger 
anechoic chambers.

This excellent result correlation is demonstrated by the 
following example: Multiple UEs were measured in a large 
wireless performance OTA chamber (5.0 m × 5.0 m × 
5.0 m) and in the R&S®DST200 RF diagnostic chamber. 
The measurements made with the R&S®DST200 RF diag-
nostic chamber were repeated in order to verify reproduc-
ibility of results obtained with this chamber. These mea-
surements show an excellent correlation of less than 1 dB.

Excellent correlation 
with results of 
larger OTA and EMC 
test chambers

Correlation of OTA measurements between the R&S®DST200 and a 5 m OTA test chamber
UE Cellular standard Test Channel Result of 5 m OTA 

chamber
Result of 
R&S®DST200

Delta R&S®DST200 
vs. OTA chamber

UE1 GSM900 TRP 1 28.72 dBm 30.33 dBm 1.61 dB

GSM1800 TRP 512 24.95 dBm 25.70 dBm 0.75 dB

GSM900 TIS RSS 1 –106.7 dBm –108.10 dBm –1.40 dB

GSM1800 TIS RSS 512 –104.81 dBm –105.55 dBm –0.74 dB

UE2 GSM900 TRP 1 28.53 dBm 29.59 dBm 1.06 dB

GSM1800 TRP 512 28.96 dBm 29.16 dBm 0.20 dB
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R&S®TS-RANT3 calibration antenna (500 MHz to 3 GHz). R&S®TS-RANT18 calibration antenna (3 GHz to 18 GHz).
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Individual calibration of the R&S®DST200 RF 
diagnostic chamber
Every R&S®DST200 with installed R&S®DST-B215 Vivaldi 
test antenna provides the individual path calibration 
tables from the factory – ready to be imported to the 
R&S®AMS32 or R&S®EMC32 measurement software. 
In order to achieve a good correlation between mea-
surements in an OTA chamber and the R&S®DST200, 
it is crucial to keep the R&S®DST200 calibration un-
changed. Rohde & Schwarz recommends performing a 
new R&S®DST200 calibration whenever the measurement 
setup is modified, for example by adding different cables, 
antennas, etc.

The optional reference antennas for path loss calibration 
ensure an accurate measurement procedure that can also 
be performed on-site by the customer. There are two dif-
ferent biconical broadband antennas available depend-
ing on the required frequency range. The R&S®TS-RANT3 
with a frequency range from 400 MHz to 3 GHz covers 
the cellular and WLAN low frequency bands. The 
R&S®TS-RANT18 with a frequency range from 3 GHz to 
18 GHz assures precise calibration for higher frequencies.

The R&S®TS-RANT antennas are optionally provided with 
individual calibration data as gain, antenna factor tables 
and VSWR table (R&S®TS-RANT3C and R&S®TS-RANT18C 
options).

It is essential to perform the path loss calibration at 
the height where the DUT will be placed. The option 
R&S®DST-B120 is a positioner for calibration antennas as a 
ready-to-use kit.

The calibration table material used for the 3D positioners 
has a very low relative permittivity (εr) value.

It includes a base table and a set of adapters to place the 
reference antennas at multiple heights representing the 
center of rotation of the 3D postioners:
❙❙ 190 mm for the R&S®DST-B165
❙❙ 270 mm for the R&S®DST-B160
❙❙ 350 mm for the flat EUT table

An RF cable and RF adapters complete the kit, making it 
ready to run together with a network analyzer without the 
need of further components inside the R&S®DST200.

This assures a maximum flexibility when performing a cali-
bration with the R&S®TS-RANT antennas.
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Test templates for all common wireless standards are 
available for both R&S®AMS32 and R&S®EMC32. The tem-
plates require no programming and are ready to use. Tests 
can be easily configured using a menu-driven setup for 
parameters such as cellular band, channel list and power 
level.

Documenting results made easy
The integrated report function of the R&S®AMS32 and 
R&S®EMC32 software compiles all measured data such as 
graphical and numerical results, test environments, EUT 
data and hardware setup in a single document. The report 
layout can be customized, and the result file saved in sev-
eral different standard formats.

During the design optimization process for a wireless de-
vice, several cycles with repeated measurements under 
the same test conditions need to be performed. By import-
ing and displaying previous result graphs, the effects of 
design changes and improvements can be made visible 
immediately.

The R&S®AMS32 and R&S®EMC32 software can be used 
for measurements both with the R&S®DST200 and larger 
RF test chambers. This reduces operational costs and sim-
plifies the comparison of results.

Automated 
measurements 
with ready-to-use 
test templates
Radiated measurements at a mouse click
The comprehensive R&S®AMS32 OTA performance mea-
surement software supports various test applications with 
the R&S®DST200 RF diagnostic chamber:
❙❙ Intermediate receiver sensitivity test for determining 
desense effects across the operating band

❙❙ Coexistence test to verify receiver performance with 
multiple radio services active simultaneously in a wireless 
device (e.g. LTE or GSM in the presence of Bluetooth®)

❙❙ Verification of over-the-air (OTA) performance for SISO 
and MIMO mode

❙❙ Envelope correlation coefficient (ECC) measurement 
between two receiving antennas

Radiated spurious emissions (RSE) can be measured with 
the R&S®EMC32 EMC measurement software.

R&S®AMS32 configuration menu for desense and coexistence testing.
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A-GPS testing with the R&S®DST200
Compared with standalone GPS, assisted GPS (A-GPS) re-
duces the time needed to calculate the position of a wire-
less device. In addition to satellite information, A-GPS uses 
information from the base station, such as accurate coor-
dinates of the cell base stations and almanac data. A-GPS 
capability is a key requirement in order to meet the US 
Federal Communications Commission (FCC) wireless 911 
rules requiring service providers to deliver fast and reliable 
location information even under poor signal conditions.

The R&S®DST-B160 automated 3D positioner and 
R&S®DST-B215 cross-polarized test antenna are manda-
tory options for performing A-GPS measurements with the 
R&S®DST200. The R&S®SMBV100A vector signal genera-
tor simulates eight satellites, whose downlink signals are 
applied to the test antenna in the R&S®DST200 in the Θ 
and Φ orthogonal polarization planes. The EUT extracts 
information such as position data and received signal level 
from the satellite data and sends it to the R&S®CMW500 
wideband radio communication tester via a cellular link.

A-GPS measurements in conformance with the CTIA OTA 
test plan can be very time consuming. Testing multistan-
dard smartphones can take several hours, for example. 
The compact R&S®DST200 makes it possible to perform 
such measurements right on the lab bench. Product opti-
mization takes place in the lab, and developers no longer 
require constant access to large OTA test chambers, which 
are often unavailable at short notice.

Application
Radiated 
performance
testing to verify
product quality
Verification of over-the-air (OTA) performance
To measure total radiated power (TRP) and total isotropic 
sensitivity (TIS) as specified by CTIA and, similarly, 3GPP, 
the R&S®DST200 supports measurement of both the radi-
ated antenna pattern and the receiving characteristics. The 
results correlate with those of larger over-the-air (OTA) test 
chambers. The antenna design of a wireless device can be 
optimized in the R&D lab, without requiring constant ac-
cess to large, external test chambers.

TRP = 17.88 dBm 21.0

16.09

11.19

6.28

1.37
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MIMO performance testing made easy
The performance gain achieved with 2x2 MIMO in the 
downlink – data throughput twice as high as with SISO – 
has to be verified at various stages in a product’s lifecycle:
 ❙ In R&D, e.g. during antenna design
 ❙ In production, for quality assurance
 ❙ In servicing, for quality assurance
 ❙ In qualifi cation measurements

Pass/fail measurements and qualification measurements 
on MIMO-enabled wireless devices can be performed with 
the R&S®DST200 using a compact and simple test setup. 
The two downlink streams from the R&S®CMW500, which 
simulates the base station, are connected to the two ports 
of the R&S®DST-B215 cross-polarized test antenna. The 
automated 3D positioner aligns the EUT in any desired ori-
entation in the polar coordinate system to provide a com-
plete picture of the spatial MIMO characteristics. Receiver 
sensitivity is plotted in a 3D diagram that reveals any sen-
sitivity degradation in partial areas. Statistical results are 
plotted versus the receiver input power level.

Desense testing (self-interference)
Multistandard smartphones integrate multiple functional 
blocks in the smallest possible space in order to meet 
market requirements. The different components can inter-
fere with each other, degrading performance especially in 
the receiver component. This effect is called desense and 
is caused by oscillator harmonics, internal noise on the 
printed board and antenna crosstalk. Emissions from the 
display, camera or other functional blocks can also cause 
interference.

Desense measurements require a link with a radio 
communication tester (such as the R&S®CMU200, 
R&S®CMW500 or R&S®CBT) to provide the required cel-
lular or wireless service. After the link is established, the 
bit error rate (BER) or packet error rate (PER) is measured 
while a potential interference source is active (for example 
the display).

Coexistence testing
Another important design test involves verifying the cor-
rect, simultaneous operation of multiple cellular or wireless 
services (such as GSM, LTE, WLAN, GPS, Bluetooth® or 
Wi-Fi) in a wireless device. This is usually done by first set-
ting up a communications link with a potential interference 
source. Next, the potentially affected service is tested by 
measuring receiver degradation using the same  method as 
for desense testing.

Test cases for coexistence testing are specified by the 
CTIA wireless association in the “Test Plan for RF Perfor-
mance Evaluation of Wi-Fi Mobile Converged Devices”.

Result of desense test showing self-interference on 
two channels of a GSM 900 band

Result of a GSM 850 RSE test with a third harmonic 
on the uplink carrier

Easy-to-use test setup for MIMO performance 
testing
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R&S®DST-B130 elevated EUT table. 
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Test setup for desense measurements with the 

R&S®CMW500 wideband radio communcation tester.

Measurement of radiated spurious emissions 
(RSE)
The frequency spectrum is a valuable resource for ser-
vice providers. It is therefore crucial that network capac-
ity should not be reduced by spurious emissions from 
wireless devices. Radiated harmonics and other spurious 
emissions need to be measured in line with 3GPP and 
ETSI test specifications for cellular and other wireless stan-
dards. Other mandatory tests have been defined by the 
US Federal Communications Commission (FCC) and also 
specified in the European R&TTE.

Spurious emissions in the operating band as well as out-
of-band emissions that may affect other services have to 
be below a specified limit. In-band tests require suppres-
sion of the carrier frequency to prevent overloading of the 
test receiver input. The R&S®OSP-F7B modular filter unit 
includes switchable notch filters that can be configured 
for specific operating bands. The R&S®OSP-F7B is inserted 
between the test antenna of the R&S®DST200 and the in-
put of the test receiver. The R&S®OSP-B155 compact filter 
module enables RSE measurements in all LTE operating 
bands without the use of notch filters.

Detection of EMI sources
Oscillator harmonics in the operating band can cause de-
sense effects. To carry out an overview measurement, all 
that is needed is a test receiver to perform a frequency 
sweep. The RF transceiver of the EUT remains switched 
off. For increased sensitivity, the EUT can be moved closer 
to the test antenna using the R&S®DST-B130 elevated 
EUT table.
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Specifications in brief
Specifications in brief
RF specifications

Frequency range 400 MHz to 18 GHz

Antenna polarization R&S®DST-B215 option cross-polarized

R&S®DST-B220 option right-hand circular-polarized

R&S®DST-B270 and R&S®DST-B270 options linear-polarized

Shielding effectiveness base unit with R&S®DST-B102 option

400 MHz to 700 MHz > 95 dB (meas.)

700 MHz to 3 GHz > 110 dB

3 GHz to 6 GHz > 100 dB

6 GHz to 18 GHz > 75 dB (meas.)

Quiet zone above EUT table, ∅ × L (cylindrical) 200 mm × 30 mm (7.9 in × 1.2 in)

Field uniformity max. field variation in quiet zone  
with R&S®DST-B220 option

< 3.2 dB (meas.)

Field perturbation with R&S®DST-B150 option

300 MHz to 2.7 GHz –0.6 dB to +0.6 dB (meas.)

2.7 GHz to 6 GHz –1.5 dB to 1.5 dB (meas.)

with R&S®DST-B160 option

700 MHz to 2.7 GHz –1 dB to +1 dB (meas.)

2.7 GHz to 6 GHz –2.3 dB to +2.3 dB (meas.)

RF connectors

RF feedthrough connectors R&S®DST-B102 option 2 × N, female

Test antenna R&S®DST-B215 option 2 × N, female

R&S®DST-B220 option 1 × N, female

R&S®DST-B231 option 1 × N, female

Feedthrough filters

Lowpass filter panel and fiber-optic interface R&S®DST-B101 option 1 × 9-pin D-Sub socket adapter, 2 × FSMA

USB lowpass filter panel R&S®DST-B103 option 1 × USB 2.0 type A connector, female

AC lowpass filter R&S®DST-B104 option 1 × 100 V to 240 V

General data

Dimensions W × H × D, with locking handle 770 mm × 760 mm × 695 mm
(30.3 in × 29.9 in × 27.4 in)

Weight approx. 55 kg (121 lb)

Max. EUT dimensions W × H × D 400 mm × 330 mm × 400 mm
(15.7 in × 13.0 in × 15.7 in)

R&S®DST-B150 option 150 mm × 100 mm × 20 mm
(5.9 in × 3.9 in × 0.8 in)

R&S®DST-B160 option 149 mm × 100 mm × 20 mm
(5.9 in × 3.9 in × 0.8 in)

R&S®DST-B165 option 257 mm × 190 mm × 20 mm
(10.1 in × 7.5 in × 0.8 in)

Max. EUT weight allowed on EUT table supplied  
with R&S®DST200 base unit

3 kg (6.6 lb)

R&S®DST-B150 option 0.2 kg (0.44 lb)

R&S®DST-B160 option 0.2 kg (0.44 lb)

R&S®DST-B165 option 0.8 kg (1.6 lb)

Operating cycles front door locking mechanism min. 66 000 cycles

For data sheet, see 5214.3600.22 and www.rohde-schwarz.com.
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Ordering information
Designation Type Order No.
Base unit

RF Diagnostic Chamber R&S®DST200 1510.9047.02

Base unit configuration, mandatory

R&S®DST200 Selection: Left-Hand Door Mounting R&S®DST-S100A 1515.1396.02

R&S®DST200 Selection: Right-Hand Door Mounting R&S®DST-S100B 1515.1396.03

Cross-Polarized Vivaldi Test Antenna for R&S®DST200 1) R&S®DST-B215 1527.3576.02

Circular-Polarized Test Antenna for R&S®DST200 1) R&S®DST-B220 1518.4509.02

Test Antenna Kit for R&S®DST200 1) R&S®DST-B231 1518.5328.02

Hardware options

Filter Panel for R&S®DST200, 9-pin D-Sub, fiber-optic R&S®DST-B101 1514.7778.02

Interface Panel for R&S®DST200, 2 × N, 2 × RF cable R&S®DST-B102 1514.7784.02

Filter Panel for R&S®DST200, USB 2.0 R&S®DST-B103 1514.7790.02

Filter Panel for R&S®DST200, 100 V to 240 V AC R&S®DST-B104 1516.8407.02

Positioner for Calibration Antennas R&S®DST-B120 1516.8659.02

Elevated EUT Table for R&S®DST200 R&S®DST-B130 1515.1467.02

Manual 3D Positioner for R&S®DST200 R&S®DST-B150 1515.1480.02

Automated 3D Positioner for R&S®DST200 R&S®DST-B160 1516.8007.02

Large Automated 3D Positioner for R&S®DST200 R&S®DST-B165 1519.3506.02

Upgrade Kit for the R&S®DST-B160 R&S®DST-U165 1519.3935.02

Cross-Polarized Vivaldi Test Antenna for R&S®DST200 1) R&S®DST-B215 1527.3576.02

Circular-Polarized Test Antenna for R&S®DST200 R&S®DST-B220 1518.4509.02

Test Antenna Kit for R&S®DST200 1) R&S®DST-B231 1518.5328.02

Linear-Polarized Communications Antenna for R&S®DST200 R&S®DST-B270 1518.4515.02

Linear-Polarized Communications Antenna, 2 pcs., power splitter R&S®DST-B272 1518.4609.02

Software options

Over-the-Air (OTA) Performance Measurement Software 2) R&S®AMS32 1508.6650.02

OTA Measurement Software Basic Package for R&S®DST200 2) R&S®AMS32-DST 1518.5270.02

Software License Package for R&S®AMS32-DST, basic license, includes 
GSM, CDMA, WCDMA and LTE 3)

R&S®AMS32-PK20 1518.5286.02

Software License Package for  R&S®AMS32-DST, basic license, includes 
GSM, CDMA, TD-SCDMA, WCDMA, LTE, WLAN and Bluetooth® 3)

R&S®AMS32-PK25 1518.5286.25

EMC Measurement Software 2) R&S®EMC32-EB 1300.7010.02

Recommended extras

Shipping Container for R&S®DST200 R&S®DST-Z5 1518.9530.02

RF Cable, 18 GHz, 1.5 m, 2 × N connector, high shielding effectiveness R&S®DST-Z18 1515.1473.02

EUT Holder for R&S®DST-B160 R&S®DST-Z160 1518.5205.02

EUT Holder for R&S®DST-B165 R&S®DST-Z165 1519.3941.02

Linear-Polarized Calibration Antenna, 400 MHz to 3 GHz R&S®TS-RANT3 1516.4224.02

Antenna Calibration Data for R&S®TS-RANT3C: gain, AF, VSWR R&S®TS-RANT3C 1516.4224.05

Linear-Polarized Calibration Antenna, 3 GHz to 18 GHz R&S®TS-RANT18 1516.4218.02

Antenna Calibration Data for R&S®TS-RANT18C: gain, AF, VSWR R&S®TS-RANT18C 1516.4218.05

1) 	 Selection of R&S®DST-B215, R&S®DST-B220 or R&S®DST-B231 is mandatory (factory-installed).
2)	 Selection of option as required for your application. Please contact your local Rohde & Schwarz expert.
3)	 Requires R&S®AMS32-DST.

Your local Rohde & Schwarz expert will help you determine the optimum solution for your requirements.
To find your nearest Rohde & Schwarz representative, visit
www.sales.rohde-schwarz.com

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by Rohde & Schwarz is under license.
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Service that adds value
❙ Worldwide  
❙ Local and personalized
❙ Customized and flexible
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❙ Long-term dependability  

52
14

.3
60

0.
12

 0
3.

00
 P

D
P

 1
 e

n

About Rohde & Schwarz
The Rohde & Schwarz electronics group offers innovative 
solutions in the following business fields: test and mea-
surement, broadcast and media, secure communications, 
cybersecurity, radiomonitoring and radiolocation. Founded 
more than 80 years ago, this independent company has 
an extensive sales and service network and is present in 
more than 70 countries. The electronics group is among 
the world market leaders in its established business fields.  
The company is headquartered in Munich, Germany. It 
also has regional headquarters in Singapore and Columbia, 
Maryland, USA, to manage its operations in these regions.

Sustainable product design
❙❙ Environmental compatibility and eco-footprint
❙❙ Energy efficiency and low emissions
❙❙ Longevity and optimized total cost of ownership

Certified Environmental Management

ISO 14001
Certified Quality Management

ISO 9001

Regional contact
❙❙ Europe, Africa, Middle East | +49 89 4129 12345 
customersupport@rohde-schwarz.com

❙❙ North America | 1 888 TEST RSA (1 888 837 87 72) 
customer.support@rsa.rohde-schwarz.com

❙❙ Latin America | +1 410 910 79 88 
customersupport.la@rohde-schwarz.com

❙❙ Asia Pacific | +65 65 13 04 88 
customersupport.asia@rohde-schwarz.com

❙❙ China | +86 800 810 82 28 | +86 400 650 58 96 
customersupport.china@rohde-schwarz.com

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

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

5214360012
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