R&S®SFU

Broadcast Test System
The multistandard reference
signal generator for
broadcasting and mobile TV
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R&S®SFU Broadcast
Test System
At a glance

The R&S®SFU broadcast test system is a multistandard
signal generator that is used worldwide. It provides a
platform that supports all conventional TV and audio
broadcasting standards and is used as a reference
signal source. This all-in-one compact solution com-
bines many applications in a single instrument of
only four height units.

The R&S®SFU offers unique features in the RF band and
and the baseband, in channel simulation and interferer
generation, plus a powerful fading simulator and a variety
of noise sources.

Due to its modular design and flexible option concept, the
R&S®SFU can be optimally adapted to the requirements of
different applications. It is an ideal research and develop-
ment tool for improving established standards and gener-
ating new standard signals.

The R&S®SFUs top RF performance both in terms of quality
and precision, as well as its outstanding simulation capa-

bilities provide an excellent basis for performance and con-
formance tests as well as for integration into test systems.

Even after purchase, the R&S®SFU can be quickly and easily
expanded to include new modulation modes through the
installation of software options.

Key facts

1 All-in-one compact solution

1 Multistandard reference signal generator

1 Realtime TV and audio broadcasting signal generation

1 Analog and digital transmission standards

1 Wide frequency range from 100 kHz to 3000 MHz

1 Outstanding signal quality

1 Transmission and interferer simulations

1 Bit error ratio (BER) tester

1 Internal analog and digital video and audio signal sources

ROHDE&SCHWARZ

SFU - BROADCAST TEST SYSTEM

474.000 0000 MHz -10.00 dBm DVB-T2

NOISE FADING

32K EXT 8 MHz

LEVEL STANDARD J FFT SIZE

SELECTION
FAVORITES
+ FREQUENCY
Liever USED BANDWIDTH
+MODULATION FFT SIZE
§DIGITAL TV GUARD INTERVAL
INPUT SIGNAL
' MODE + STREAM ADAPT. Lilken T am s
BICM T2 FRAMES PER SUPER FRAME (N_T2)
i OFDM SYMBOLS PER T2 FRAME (L_F)
S DATA SYMBOLS PER T2 FRAME (L_DATA)
SETTINGS -
INTERFERER 'SUBSLICES PER T2 FRAME (N_SUB)
IMPAIRMENTS. BACK
+NOISE
+FADING

[ e [ |
ON/OFF ON/OFF N/OFF

BANDWIDTH

o ---III

CHANNEL BANDWIDTH 3 MH

2110.2500.02

SAY

STATUS

@

s] 2] e8] &)
©
o)

B
8




R&S®SFU Broadcast
Test System
Benefits and
key features

Multistandard reference signal generator with

realtime coding

1 Digital and analog TV standards for cable, satellite and
terrestrial transmission

1 Digital and analog audio broadcasting standards

1 Realtime signal generation with selectable modulation
and coding parameters

1 Standards available as software options

> page 4

High-precision reference signal generation over
wide frequency and level range

1 Frequency range from 100 kHz to 3000 MHz

1 Level range from =120 dBm to +19 dBm

1 Extremely short switchover times

1 Low phase noise and high MER

> page 6

Integrated transport stream generator, recorder,

player and audio/video generator

1 Transport stream generator and transport stream player
for endless and seamless replay

1 Transport stream and ETI recorder

1 Extensive transport stream libraries from
Rohde & Schwarz

1 Audio/video generator with test pattern library for analog TV

1 Test signal generation in line with customer specifications

> page 8

Simulation of multipath propagation,
single-frequency networks and cable networks
1 Powerful fading simulator

1 Numerous fading configurations

1 Standard-compliant fading profiles

1 Complex parameter sets

> page 10

Flexible signal generation with arbitrary

waveform generator (AWG)

1 Large AWG memory, intelligent memory management
and high sample rates

1 Waveform libraries from Rohde & Schwarz

1 Support of R&S®WinlQSIM™ and R&S®WinlQSIM2™

1 Digital 1/Q interface

> page 12

Simulation of interferers and adjacent channel

scenarios

1 Interferer management

1 Interferers from broadcasting and wireless
communications

1 Digital dividend

> page 17

Receiver tests with noise sources, BER tester and

power measurement

1 Noise generator with AWGN, impulsive noise, phase noise

1 BER measurement at transport stream or bit level

1 Integrated power measurement using R&S®NRP-Zxx
power sensors

> page 18

Development of broadcast receivers

1 Multistandard chip and tuner development for set-top
boxes, TV sets and radios

1 Simulation of real-life transmission conditions

1 Fast and efficient generation of adjacent channel and
co-channel scenarios

1 Impact of wireless communications signals

1 Diversity tests

> page 20

Certification and logo tests of broadcast receivers

in test labs

1 Reference signal generation for globally used broadcast
standards for research, development and type approval

1 Use in test systems

> page 22

Convenient graphical user interface

1 19" x 4 HU cabinet with large XVGA color display

1 Intuitive user interface under Windows XP Embedded

1 Context-sensitive help system

1 User-definable favorites for quick access

1 Remote control and remote operation via LAN and GPIB
> page 23
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I\/I u |tiSta n d a rd The R&S®SFU broadcast test system includes a powerful
multistandard signal generator that supports all conven-
. tional broadcast systems. Signals for a wide range of stan-
refe re n C e S I g n a | dards — including audio and TV, analog and digital, terrestrial,
satellite and cable — can be generated using just one instru-
. ment. Pressing a button is all it takes to switch quickly and
g e n e rato r W I th easily from one standard to another. Additional and future
standards can be installed at any time with a software
update.

realtime coding il aneloq T stanirds for cabl,

satellite and terrestrial transmission
The R&S®SFU supports the following TV standards:
1 Digital terrestrial TV:
DVB-T2, DVB-T, ATSC/8VSB, ISDB-T, ISDB-T,, DTMB
1 Digital satellite TV:
DVB-S2, DVB-S, DIRECTV, ISDB-S"
1 Digital cable TV:
DVB-C2, DVB-C, J.83/B, ISDB-C
1 Digital mobile TV:
DVB-H, DVB-SH, T-DMB, ISDB-T 1 seg, CMMB,
DVB-T2 spectrum. ATSC Mobile DTV, MediaFLO™
i 1 Analog TV:
B/G, D/K, M/N, I/11, L/L

: ==ﬁ==ﬂ B Digital and analog audio broadcasting standards
. it el in The R&S®SFU supports the following audio broadcasting

l.'. DAB, DAB+, DMB (French DMB, Visual Radio), DRM?,

N

.l DRM ISDB-T.,, HD Radio™?
---==- 1 Analo; audio brg?a\dcastligl.o

N

N

[ |

standards:
1 Digital audio broadcasting:

R FM stereo with RDS, FM mono, AM

"“ -

rlrany

Realtime signal generation with selectable
modulation and coding parameters

The R&S®SFU broadcast test system's main function is real-
time generation of modulated signals for a wide range of
transmission standards. The R&S®SFU uses a powerful uni-
versal hardware platform for baseband signal processing
which provides the | and Q bit streams for the broadband
vector modulator. The result is a highly accurate spectrum
for all modulation modes. Users can switch from one
transmission standard to another by loading the appropriate
FPGA configuration.

" Waveform library will soon be available.
2 Waveform library.




T-DMB spectrum.

For each transmission standard, various modulation param-
eters such as constellation, code rate and FFT mode have
to be defined. These parameters can be varied regardless of
the transport stream to be transmitted . It is thus possible
to test all conceivable configurations of a standard. The
R&S®SFU broadcast test system allows additional parameter
settings even beyond the limits of the individual standards.

Standards available as software options

The R&S®SFU's powerful hardware platform makes it
possible to have completely firmware-based realtime
coders for the various modulation modes. Consequently,
further transmission standards can be added quickly and
easily at any time. The standards come pre-installed with
the firmware and can be enabled by entering a key code.
New standards are integrated into the new firmware ver-
sion, which is provided at regular intervals to update the
R&S®SFU with the corresponding functionalities.

" The variation of the parameters depends on the standard. With some standards,
e.g. MediaFLO™, the coding parameters are controlled by the transport stream
used.

Graphical user interface (GUI) for key code input.

[sETUPMENU ]

SELECTION INSTALL OPTIONS
FAVORITES |oPTION KEY |
INFO FIRMWARE
INFO HARDWARE RESECLSE I

& SOFTWARE OPTIONS BACK

REMOVE OPTIONS

ACTIVE OPTIONS
INACTIVE OPTIONS
HARDWARE OPTIONS

020260775421451] lj

ISDB-T/T, spectrum.

Span 10 MHz
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H i h _ re C i S i 0 n The R&S®SFU broadcast test system covers the entire
g p frequency range relevant to broadcast applications, from IF,
VHF, UHF and the L band all the way up to the S band, and

refe re n Ce S i g n a | offers exceptional signal quality throughout this range.

i Frequency range from 100 kHz to 3 GHz
g e n e ratl O n Ove r The frequency can be set in steps of 0.1 Hz. Either the
channel center frequency or the vision carrier frequency or
a channel number from the selected channel table can be

wide frequency

Level range from -120 dBm to +19 dBm

a n d | eve | ra n g e The output level of the R&S®SFU can be set in 0.1 dB steps
over a wide range from —120 dBm to +19 dBm. This makes
it possible to test tuners throughout their full dynamic range,
from the sensitivity threshold up to saturation. The instru-
ment's wear-free electronic attenuator enables a virtually

unlimited number of switching cycles with excellent
reproducibility.

Extremely short switchover times
ISDB-T three-layer constellation diagram Short switchover times boost efficiency and reduce costs in
R&S ETL Constellation the development of consumer electronics equipment. The
(e : " Channel Ne) - RRSOSE's extremely short switchover times significantly
contribute toward minimizing development times. Level,
frequency and parameter switching is accomplished in less
than 20 milliseconds, and even switching between modu-
lation standards takes no more than approx. six seconds.

Low phase noise and high MER

Advanced COFDM modulation methods place stringent

demands on the stability and spectral purity of the oscil-

lator signal. Featuring an SSB phase noise of < =131 dBc

Symoel (typ. at 1 GHz and 20 kHz carrier offset), the R&S®SFU
broadcast test system achieves very high MER values of

Adjust up to 43 dB (typ.). Plus, the R&S®SFU stands out for its

Attenuation

Lyl -11,2dBm | BER 0.0e-7 | MER 43,98 |DEMOD.MPEG.| Symb 5.0000e-+001 low broadband noise and high harmonics suppression.

Typical phase noise characteristics.
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Overview of supported transmission modes
Terrestrial TV

Standard Europe North America South America Asia Australia Africa
DVB-T2 °

DVB-T . ° ° .
ATSC/8VSB . .

ISDB-T °

ISDB-T, °

DTMB °

Analog . . . ° ° .

Standard Europe North America South America Asia Australia Africa
DVB-C2 °

DVB-C °

J.83/B . .

ISDB-C °

Standard Europe North America South America Asia Australia Africa
DVB-S . .

DVB-S2 . . .

DIRECTV . .

ISDB-S .

Standard Europe North America South America Asia Australia Africa
DVB-H . . °
DVB-SH °

T-DMB . .

ISDB-T 1 seg . .

CMMB °

MediaFLO™ .

ATSC Mobile DTV .

Audio broadcasting

Standard Europe North America South America Asia Australia Africa
AM/FM ° ° ° ° ° °
DAB/DAB+ . .

DMB (France) °

DRM/DRM+ .

ISDB-T,, ° °

HD Radio™ ° .

XM °

SIRIUS °
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Integrated transport
stream generator,
recorder, player and
audio/video generator

Digital transmission methods require digitized video, au-
dio and data signals, coded in formats such as MPEG-2
transport stream, ETI, MFS or T2-MI. Modulators for analog
TV and audio broadcasting, in contrast, require CCVS and
audio signals.

GUI of TS generator with selectable libraries and files.

4» RSSFU-100001 SFU-[TSGENERATOR MENU] V02.20.00.00

FILE STATUS HELP HARDKEY

BT SIZE DATE
FLOWERS1080l.gts 50.8MB  06-03-25 02:00:00

PARK10801.gts 48.4MB 06-03-25 02:00:00
TESTPAT1080l.gts 26.6 MB 06-03-25 02:00:00

d:/TSGEN/H264/20Hz_1920_1080i
DIRECTYV

DVBH

DVEH

H264

23Hz_1920_1080p
24Hz_1920_1080p
25Hz_1920_1080i
25Hz_720_576i
29Hz_720_480i

30Hz_1920_1080i

30Hz_720_480i

50Hz_1280_720p

50Hz_720_576p n
50Hz_1280_720p

50Hz_720_480p
60Hz_1280_720p
60Hz_720_480p
HDTV

1SDB_T

FREE DISK SPACE FILE NAME IFLOWERS1080I.gts

56GB  FILE TYPE [ALL FILES () -

NEW I
I SELECT I CANCEL I COPY I cuT I PASTE I RENAME I DELETE I FOLDER

GUI of TS recorder.

4» RSSFU-100001 SFU-[TSGENERATOR MENU] V02.20.00.00

FILE STATUS HELP HARDKEY

RECORD FILE STOP TS DATA RATE
DEFAULT .trp 0% et 0,000 000 Mbit/s

RECORDER
NEW STREAM...

FREE MEMORY
INPUT TS DATA RATE
RECORD LENGTH

SELECTION
FAVORITES

PLAYER

=-RECORDER

INTERFACE SETTINGS

d:TSREC/DEFAULT.trp

[ 0.000 000 [Mbitis -

INTERFACE SETTINGS |

INPUT [ ASIFRONT -| -/
RECORD SIZE [ 200[mByte -
RECORD MODE [SINGLE sSHOT -

BACK

| mecomo | | | | |

ERROR
DETAILS

All these signals can be fed to the R&S®SFU broadcast test
system via dedicated inputs on the instrument. Alternatively,
the R&S®SFU broadcast test system can be equipped with
baseband sources matching the installed transmission
standards. Externally fed signals from test pattern and audio
generators are then no longer needed. This considerably
reduces investment in other equipment.

Transport stream generator and transport stream
player for endless and seamless replay

The optional internal transport stream generator supplies
test streams in the baseband for the realtime coder. It can be
used to generate endless and seamless MPEG-2 transport
streams with high bit rate. The transport stream generator
comes with an extensive SDTV transport stream library. "

The optional transport stream player ideally complements the
transport stream generator and allows customers to replay
their own and recorded transport streams in TRP or BIN
format. The transport stream player is also used to replay
DAB, DAB+ and T-DMB ETI streams, as well as MediaFLO™
and CMMB streams, or even T2-Ml streams for DVB-T2.
Moreover, it replays MPEG-2 transport streams endlessly
and seamlessly. During replay, it continuously updates the
PCR?, DTS¥ and PTS* time stamps and continuity counter
information, and overwrites the TDT® and TOT® time infor-
mation with the R&S®SFU system time.

Transport stream and ETI recorder

An MPEG-2 transport stream and ETI recorder is available
for the R&S®SFU for expanding the data source. It records
any externally supplied streams with data rates of 100 kbit/s
to 90 Mbit/s. Generally, any data streams of standards
that physically use the frame structure of ASI, SPI or ETI
with ITU-T G.703/G.704 can be recorded. The integrated
recorder can therefore be used to record baseband signals
of virtually all digital TV broadcast standards.

TRP with eight bits (8 bit data) and T10 (10 bit data, 1 bit
data valid, 1 bit packet sync) are available as recording
formats. For the 8 bit and T10 formats, the parallel SPI
(LVDS) interface is used. This interface also supports an
8 bit raw mode as BIN format. Streams in ETI format are
recorded and output via the optional R&S®SFU-B11 ETI
interface.

' SDTV: standard definition television.
2 PCR: program clock reference.

3 DTS: decoding time stamp.

4 PTS: presentation time stamp.

5 TDT: time and date table.

6 TOT: time offset table.



The maximum data volume for recordings is limited only
by the size of the hard disk. Recorded transport streams
can be transferred to other storage media via the USB or
LAN interface. They can be replayed endlessly and seam-
lessly on the TS recorder in such a way that the end-of-file/
start-of-file transition takes place exactly at the end of a
packet.

Test patterns from different Rohde & Schwarz test signal libraries.

Test signal “HDTV test pattern”.

NVZ
}‘ = \\\ \

\\

Live sequence “Flowers”.

Extensive transport stream libraries from

Rohde & Schwarz

Rohde & Schwarz offers a wide range of transport stream
libraries for its broadcast signal generators". For the transport
stream generator, libraries for SDTV, HDTV, H.264, DVB-H,
ISDB-T and TCM are available. The transport stream player
supports libraries for DAB, DAB+, CMMB, ATSC Mobile
DTV, ISDB-T, and MediaFLO™.

Audio/video generator with test pattern library

for analog TV

The audio/video generator delivers test patterns and audio
signals for analog TV. It comes with a set of FuUBK? and color
bar test patterns for PAL, SECAM and NTSC. In addition,
an ATV video library is available from Rohde &Schwarz that
provides a broad range of test patterns for analog TV far
beyond the basic set of test patterns supplied with the
audio/video generator.

Test signal generation in line with customer
specifications

Rohde & Schwarz creates customized MPEG-2 transport
streams and analog CCVS signals as a service. The cus-
tomer can define the signal content. Still images or video
sequences can be used as video content. Customized
transport streams can include system information for DVB,
ATSC, ISDB and DTMB, as well as audio signals or audio
sequences. Since CCVS signals carry no audio content,
the audio signal is delivered directly by the R&S®SFU audio
generator.

' See "Stream Libraries for broadcasting T&M equipment from Rohde & Schwarz"
data sheet, (PD 5213.7202.32).
2 German federal authority for television transmission.

Seamless transport stream generation

<
-

~+—4byte———»

Header

4 bit
Sync PID

continuity
counter

Optional
adaptation field

Adaptation
field length PCR

188 byte MPEG-2 TS packet »

Payload

33 bit + 9 bit

Stuffing

Rohde & Schwarz R&S®SFU Broadcast Test System 9



Simulation of multi-
path propagation,
single-frequency
networks and cable
networks

The fading simulator of the R&S®SFU broadcast test sys-
tem is used in the development and certification of audio
and TV broadcasting receivers. It reproducibly simulates
the conditions in multipath and mobile reception.It also
simulates specific reception conditions encountered in
single-frequency networks (SFNs), such as pre-echoes
and echoes outside the guard interval.

Fading table.
4 RSSFU-100003 SFU-[TRANSMITTER MENU] VO1.91.06.00 BETA L)X
FLE STATUS HELP HARDHEY
FREQUENCY LEVEL STANDARD MODE BANDWIDTH
642.0000000MHz  -10.00aBm DVB-T/H 8K 7.607 MHz
NOISE FAD. (A)(B)  |USER1 USER2 USER3 ..
SELECTION | PROFILE
FAVORITES 000 0007 00 000 000 [ —
FREQUENCY o o
LEVEL oo/ [T 000 000 o0 o
MODULATION 0.00 000, 0.00 0.00. 0.00 0.00
SiaAL T
INTERFERER 000 oo’ 0.00 000 000’ 000!
IMPAIRMENTS OFF/| OFF OFF OFF OFF OFF
NOISE o )
FADING U L L L 0 L
FADING o
PROFILE |
SETTINGS 1@ [1-28 [13@ [a@ [15@) @ 2@
sTATE orE| OFF. OFF OFF OFF oFF
PROFIE T on| G| RTEGN AviEGn  RAviEGe  RAEGH] R
DASICOELAY (o] o 000 o o o o
/ADDIT. DELAY [us] 0.00] 000’ 0.00 0.00 0.00° 0.00
[RESULTING DELAY [us] 0000 0.000 0.000 0.000 0.000 0000 =
RF MoD NOISE FADING (A) | FADING (B) | SETTO . ERROR
ON/OFF ON/OFF ON/OFF ON/OFF ___ON/OFF__ |  DEFAULT ‘ DETALLS

Fading with RL20 parameter set.

Spectrum
Ref: -14.0 dBm
Att: 20 dB

14/07/10 15:42
Trace: Clear/Write
Detect: Auto Peak

*RBW: 10kHz SWT: 6s
= \VBW: 1kHz Trig: Free Run

.

T
] |
[ ]
T

Center: 1 GHz Span: 10 MHz
- Ref

Level Ref Pos Offset Pres / Imp duer

10

Powerful fading simulator

The fading simulator is a powerful FPGA-based hardware
option for the R&S®SFU. It supports a maximum of 40 paths
with two independent fading simulators that can also be
used separately to provide dual-channel fading, using for
instance an identical input signal for diversity tests.

The fading simulators are divided into eight delay groups. The
path loss, delay, fading profile and Doppler shift can be
defined individually for each path. The paths within a group
can be delayed by up to 40 ys relative to one another. A
maximum additional delay of 5.242 ms can be introduced
between the first group and all other groups.

The time resolution of the path delay is 10 ns as standard.
It can be optionally enhanced to yield a unique fineness of
0.01 ns. The fading process always starts from a defined
point. A restart is performed either manually or automatically.
These defined start conditions ensure reproducibility of the
fading tests.

The R&S®SFU's fading simulator supports a variety of stan-
dards such as DVB, ATTC, World DMB and MediaFLO™
with fading profiles, fading configurations and complex
fading parameter sets in order to simulate diverse channel
conditions.

Numerous fading configurations

The propagation scenario to be simulated is determined by
selecting the appropriate fading configuration. For classic
fading with simulation of the level fluctuations that occur in
the receive signal due to the typical multipath propagation
and the location- and time-dependent propagation condi-
tions, three delay configurations can be selected: Standard
Delay, Fine Delay 30 MHz and Fine Delay 50 MHz. The delay
configurations differ with regard to the number of paths,
the resolution of the path-specific delay and the available
RF bandwidth. For fading with dynamically changing delays,
the following configurations are provided: birth-death
propagation, moving propagation and 2-path dynamic
delay. The available settings in the fading menus and path
tables depend on the selected configuration.

Standard-compliant fading profiles
The different fading profiles can be selected for each path
and combined with one another as desired.

Combinable fading profiles of individual fading paths:

1 Static Path is the simplest channel model. It simulates
a static transmission path with definable path loss and
delay

1 Constant Phase also simulates a static transmission
path. Here, the signal experiences a definable constant
phase shift as occurs, for example, when it is reflected by
metallic objects



1 Pure Doppler simulates a single transmission path from

a transmitter to a moving receiver. The frequency of

the received signal varies proportionally to the speed of
movement

Rayleigh (also known as Classical) simulates signal
propagation in densely built-up urban areas. The Rayleigh
fading profile simulates a radio traffic area in which many
different partial signals arrive at a moving receiver. The

16 QAM with Rice profile. partial signals are produced by reflection, refraction,

' scattering and diffraction of the original signal. The resulting
field strength at the receiver varies as a function of time. Its
probability density function exhibits a Rayleigh distribution
Rice is a combination of a Rayleigh profile and a Pure
Doppler profile. Many strongly scattered partial signals
arrive at a moving receiver. There is a direct line of sight
(LOS) between the receiver and the transmitter. The
probability density function of the receive field strength
exhibits a Rician distribution
Gaussian simulates a transmission path that is characterized
by a Gaussian distributed and scattered component. Based
on this distribution, additional components with different
standard deviations can be configured. A combined
Gaussian and Doppler profile also includes a Pure Doppler
Fading spectrum with DVB 20 paths fading profile RL2Z0ANxB component, whereas other profiles such as Gaussian 1
R&S ETL Echo Pattern and Gaussian 2 use a sum of two Gaussian profiles to

simulate a transmission path. Moreover, a GAUSSDAB
profile is available for DAB transmission path simulation

Zero

Position

Complex parameter sets
Up to 65 different, preconfigured parameter sets for many
internationally recognized and established test scenarios

Sort by

evel i i
are currently available at the press of a buttorT There |§ no
i need to tediously search for standards matching the differ-
Start -1.0 km 0.5 km/Div r—y ent parameter sets, and the time-consuming, error-prone
__Peak Values _ manual input of data is eliminated.
Rank Level/dB Distfkm Lexel/dB Dist{/km EchoThrid
i [ —a3] -013fe [ -5.0[  0.683 | [
- on Off . .
The preconfigured parameter sets include, for example,
T ) Y T e Ee— known scenarios from ETSI TR 101290, EN3QO744, Typ|cal
Lvl -9.9dBm | BER 1.4e-8 | MER 37.5d8  DEMOD! MPEG Urban (TU3, TU6 and TUb0), COST 207, Validate, Motivate,
MBRAI, Rural Area (RA4 to RAB), Vehicle Urban, Pedestrian
Fading spectrum with echo profile. Indoor and Outdoor, ATTC Static Multipath and Random,

DVB-T/H Echo Pattern » DVB-TH 8MHz Tran 14/07/10 15:19
RF

Band

Channel Table

Gain Control / RF Attenuation

OFDM Bw / Channel Bw

Brazil A to E, DAB, MediaFLO™ Channel Profiles 1 to 7,
and many more.

1GHz

TV Europe
Auto Low Noise / 20 dB
7.6071429 MHz / 8 MHz

Of course, these preconfigured settings can also be manu-

-7.00 dBm [Demod S [FEC FTITCLN MERrms 16.3 dB [BERrs  0.0E-15 Il dified desired q q
M1 0.000 s 0.0 dB 162.211 ps ~19.8 dB ally moditiea as desired ana savea.

il
i

Center 33.117 ps [Span 100 ps | Extended Span 0ff | Channel Adaptation Slow

Mue Prule Gain Ctrl Settings Theshuld Peak List
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Flexible signal
generation with
arbitrary waveform
generator

R&S®SFU block diagram

The optional integrated arbitrary waveform generator
(AWG) of the R&S®SFU broadcast test system can replay
customer-owned 1/Q waveforms as well as waveforms
from Rohde &Schwarz libraries. It is possible to generate
any externally computed RF signal. In particular, modulation
signals can be generated regardless of the realtime coders
installed.

Large AWG memory, intelligent memory manage-
ment and high sample rates

Cutting-edge memory technology, 512 Msample (2 Gbyte)
memory capacity and sample rates of up to 100 Msample/s
make the R&S®SFU's arbitrary waveform generator one of
the most powerful in its class. The AWG features not only
a large memory but also intelligent memory management.
Several short files can be stored in the AWG memory and
are therefore ready to be replayed without delay. Besides
merely playing waveforms, the AWG can also be used as
an additional internal signal source for simulating interferers.
For example, it can generate signals with multiple adjacent
analog or digital TV channels such as needed to simulate
cable TV networks.

-<—TS Gen out

12

Analog 1/Q out
Analog 1/Q wideband in

Attenuator

out

— Before fading

— Before noise

— Before mod. impairments
— After mod. impairments

Digital 1/Q output —»

~— Before fading
—— Before noise
~—To interferer mgmt.

~— Digital I/Q input
~— Analog I/Q input ——




HD Radio™ spectrum. Waveform libraries from Rohde & Schwarz
CENTERJFRENUENT Rohde & Schwarz offers arbitrary waveform libraries for
the following broadcast standards: HD Radio™, DRM,
DRM+", DVB-T2, MediaFLO™ and T-DMB/DAB. Further
waveform libraries are available for generating interferer
signals for terrestrial and cable broadcast signals.

Support of R&S*WinlQSIM™ and R&S°WinlQSIM2™
The R&S®SFU broadcast test system supports the use of
R&S®WinlQSIM™ PC software. Waveforms generated
with this software can be loaded into the R&S®SFU's
arbitrary waveform generator and replayed. Using
R&S®WinlQSIM2™, the R&S®SFU can simulate cellular mo-
bile radio standards as well as the digital dividend. Mobile
radio standards such as Long Term Evolution (LTE) or GSM
102 . . ' e can be user-configured, generated and added as an interferer

A .
'Mu"'”‘“' to a useful broadcast signal.
Center 100 MHz 108 kHz~

Digital 1/Q interface
R&S®WinlQSIM2™. The optional digital I/Q interface transmits 1/Q signals from
s-ox| the R&S®SFU to other Rohde & Schwarz instruments and

File Transmission Graphics Help . . . .
e vice versa. This makes it possible, for example, to expand
b | EXOIEED M| eats  |[_EFEDIEID M| Gz BT an R&S®SFU broadcast test system into a dual-channel or
Symbol Rate [ 15360000 [Hz | Sample Rate[ 30720000 [Hz | Oversampling] 2 . . . .

o multichannel TV signal generator capable of testing receiv-
ers operating in antenna diversity mode.

Waveform
Arb Sig Gen
= | [Onderned =] " Soon to be available.
o LAN
W Remote Control
I
i Vector Sig Gen
config...
Undefined v
LAN
Remote Control
AWGN
Settings | EUTRALTE | l | | | | |

Waveform libraries available for the R&S®SFU

R&S"SFU-K354
Digital TV Interferers

52 R&S'SFU-K3S5
MediafLO™Waveforms

R
OgtalTVineres

RS*SPU-KI5)

R&S"SFU-K351 R&S*SFU-K352 R&S"SFU-K353
T-DMB/DAB Waveforms DVB-H Waveforms g DRM Waveforms
5
§ H
H
: :
g
of Broeascuanz & - A— o T
[ — ® Sucassonwane
PD 5214.3898.22 PD 5214.3900.22 PD 5214.1020.22 PD 5214.3546.22 PD 5214.3923.22
BE R&S*SFU-K356 R&S*SFU-K357 43 R&S"SFU-K358 R&S"SFU-359 R&S"SFU-K360
Cable Interferers 2 HD Radio™ Waveforms CMMB Waveforms DVB-T2 Waveforms

§ Analog Signals
2112.3803.02 § s

HTEn z o s

CUB Viwior

g

. . H)Radio .
§ § H | SE=—_ §
o:og fT—— @% [ — ®§ Buosasouwanz ®g Suosscuwanz Q- Bisiussinini
PD 5214.3930.22 PD 5214.2691.22 PD 5214.2656.22 PD 5214.2662.22 PD 5214.3146.22
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RES°SFU |

options




R&S®SFU-K1
DVB-T/H coder

R&S®SFU-K2 -
DVB-C/ISDB-C coder

R&S®SFU-K3 o
DVB-S/DSNG coder

R&S®SFU-K13
DVB-SH coder

R&S®SFU-K11

R&S®SFU-K5
J.83/B coder

/

R&S®SFU-K18
ATSC M/H coder

T-DMB/DAB coder |

{

R&S®SFU-B15

coder extension 15

R&S®SFU-K16
DVB-T2 S-/MPLP

R&S®SFU-K17
DVB-C2 coder

R&S®SFU-K6
ISDB-T/T,/T ,coder

R&S®SFU-K4
ATSC/8VSB coder

R&S®SFU-K14
ATSC/A-VSB coder

f

R&S®SFU-B10

coder extension

R&S®SFU-K10
MediaFLO™ coder

R&S®SFU-K8
DVB-S2 coder

R&S®SFU-K108
AMC coder

R&S®SFU-K15
CMMB coder

R&S®SFU-K9
DIRECTV coder

/

R&S®SFU-B1
10 or coder extension 1
LJ R&S®SFU-K16
DVB-T2 single PLP

R&S®SFU-K7
DMB-T coder

-l

R&S®SFU-K12
— DTMB/DMB-TH coder

Digital modulation

R&S®SFU-B2
coder extension

:

R&S®SFU-K170
AM/FM RDS coder

!

Analog modulation

:

R&S®SFU-K190
ATV B/G coder

!

R&S®SFU-K191
ATV D/K coder

:

R&S®SFU-K192
ATV | coder
incl. R&S®SFU-K23

I

incl. R&S®SFU-K23

: :

R&S®SFU-K193 R&S®SFU-K194
ATV M/N coder ATV L coder
incl. R&S®SFU-K23

l A

:U incl. R&S®SFU-K23 incl. R&S®SFU-K23
I I
[
Y
R&S®SFU-K20 R&S®SFU-B6
TS generator additional hard disk
Y
R&S®DV-DVBH R&S®SFU-B4"
DVB-H streams memory extension 2
| R&S°DV-HDTV R&S°SFU-K221 |
HDTV streams T-DMB/DAB streams
R&S®DV-TCM R&S®SFU-K222

TCM streams

R&S®DV-ISDB-T
ISDB-T streams

R&S®DV-H264
H.264 streams

MediaFLO™ streams |

R&S®SFU-K223
DAB+ streams

R&S®DV-SCA
DV-SCA streams
(customer-defined
streams)

R&S®SFU-K21
TS/ETI recorder

i

R&S®SFU-K22
TRP/ETI player

R&S®SFU-K224
ISDB-T streams

R&S®SFU-K225
CMMB streams

R&S®SFU-K227
DVB-T2 MI streams

R&S®SFU-K226
ATSC Mobile DTV
streams

—

including

R&S®SFU-K23
video generator
included in
R&S®SFU-K190
to K194

R&SPATV
video basic included

R&S®ATV Video
video test patterns

R&S®ATV-SCA
video test patterns

') Required only for R&S®SFU with serial no. < 101700.

Baseband

Rohde & Schwarz R&S®SFU Broadcast Test System 15
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Simulation of inter-
ferers and adjacent
channel scenarios

An important feature is the simulation of adjacent channel
and co-channel signals. Such signals may cause inter-
ference when a useful signal is received. The R&S®SFU
broadcast test system internally provides the functionality
for generating and processing interferers of this type.

GUI of R&S®SFU interferer management.

4 RSSFU-100001 SFU-[TRANSMITTER MENU] V02.15.34.00 BETA

FILE STATUS HELP HARDKEY
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650.000 0000 MHz
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FAVORITES
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FADING
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NOISE

I FADING (A)
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Spectrum of an LTE interferer added to a DVB-T useful signal.

®

10 dEm

REV 300 lkHz
VEBW 30 kHz

At 35 dB SWT 5 me

1 me
cLewe | _

Lt

L

[t

Center 650 MHz

3 MHz/

Span 30 MHz

Interferer management

Interferer management is used to process interferers and
add them to the realtime useful signal. The interferer man-
agement function makes it possible to shift the frequencies
of the useful signal and the interferer independently of each
other over a bandwidth of 80 MHz and to vary the level dif-
ference of the signals in a dynamic range of 60 dB. The
useful signals either come from the arbitrary waveform
generator or are externally fed in via the analog or digital
I/Q interface. Interferer management is easy to operate
and allows complex interferer scenarios to be generated
and examined quickly and conveniently. This eliminates
the need for a time-consuming, cost-intensive and com-
plex setup involving many different generators.

Interferers from broadcasting and wireless
communications

The convergence of mobile radio and broadcasting also
calls for the technical coexistence of these services. This
requirement first came up with the concept of mobile TV,
where receive tuners, for example for GSM and DVB-T/H,
are densely packed together in mobile phones, and the
joint testing of mobile radio and broadcast signals is re-
quired. This coexistence is now growing due to the digital
dividend.

Digital dividend

Due to the shutdown of analog TV transmitters and the real-
location of the frequencies to other radio services, the digi-
tal dividend is becoming available in an increasing number
of countries. This utilization of a subrange of the TV band
results in new types of modulation. In terrestrial applications,
broadcast and mobile radio signals coexist in adjacent
channels, whereas in cable networks the entirefrequency
range is occupied by broadcast signals throughout. The
testing of such scenarios requires the generation of broad-
cast and mobile radio signals.

The R&S®SFU is the only broadcast signal generator that
allows simulation of the digital dividend using only one
instrument. The support of R&S®WinlQSIM2™ makes it pos-
sible to generate a large number of wireless coommunications
standards with user-configurable waveforms, such as Long
Term Evolution (LTE). The wireless communications stan-
dards can be added as interferers to the broadcast stan-
dards, which are available in realtime on the R&S®SFU, in
order to simulate the desired scenarios.

Rohde & Schwarz R&S®SFU Broadcast Test System 17



Recelver tests with
noise sources,

BER tester and
power measurement

Spectrum with multiple additive noise signal and DVB-T.

2.00 Vi
0 m ofsed

Spectrum with impulsive noise.

18

Noise sources with AWGN, impulsive noise and
phase noise

The optional AWGN noise generator produces additive
white Gaussian noise (AWGN) in the R&S®SFU's digital
baseband signal processing section. The AWGN is super-
imposed on the modulated useful signal, making it possible
to simulate realistic interferences in the transmission path.
If the useful signal is switched off, a pure noise signal is
obtained. The signal-to-noise ratio (SNR) can be set over
a wide range. The R&S®SFU AWGN generator delivers broad-
band noise with a 3 dB bandwidth of 96 MHz.

The impulsive noise source allows the pulsed addition of an
AWGN signal to the useful signal with a settable number
of pulses. The implementation is in line with DTG, D-Book
and A/74 with a maximum bandwidth of 96 MHz. The
pulse spacing range, the number of pulses and the burst
duration can be very easily adjusted to obtain the desired
settings.

The R&S®SFU phase noise option makes it possible to
simulate phase noise in a setting range of =10 dBc/Hz to
—110 dBc/Hz. User profiles that have been generated by
means of simulation programs such as MATLAB® can be
loaded via USB, for example. The creation of user profiles
is supported by the R&S®Phase Noise Creator tool.

As an option, all three noise sources can be combined

with one another as desired and added to the useful signal
in the form of an additive noise signal.

Useful signal with additive white Gaussian noise (AWGN).



Spectrum with phase noise.

Power measurement with the R&S®SFU and R&S®°NRP-Z11.

P

BER measurement at transport stream or bit level
Many test specifications define a specific bit error ratio
(BER) as an objective criterion for assessing reception
quality. For example, the IEC 62002 (MBRAI) standard
specifies a BER not exceeding 2 x 10~ after the Viterbi
decoder for DVB-T transmissions. The R&S®SFU's BER
measurements option makes it easy to verify compliance
with this limit value. To measure the BER, the R&S®SFU's
realtime coder generates a signal carrying a pseudo-random
binary sequence (PRBS). The device under test (DUT) de-
codes the PRBS signal and feeds it back to the R&S®SFU
either as a bit sequence with bit clock or as an MPEG-2
transport stream. The BER measurements option com-
pares the sent and the received data and displays the BER.
The user can define the measurement duration. For long-
term measurements, the BER measurements option gen-
erates a log file.

Integrated power measurement using
R&S®NRP-Zxx power sensors

Due to components looped into the signal path, it is often
necessary to measure RF power directly at the receiver in-
put or at other points in an electronic circuit. As an integrated
solution, the R&S®SFU supports power measurements with a
wide variety of high-precision R&S®NRP-Zxx power sensors.
All settings for measured-value display, operating modes and
filter types can be conveniently made on the R&S®SFU.
Results are clearly presented on the 8.4" color display.

Data (serial bit stream)

enable
MPEG-2 transport stream (ASI)

Rohde & Schwarz R&S®SFU Broadcast Test System 19



D eve | O m e n-t Of Multistandard chip and tuner development for set-
p top boxes, TV sets and radios
. Due to the wide variety of standards supported in realtime,
b rO a d Ca St re Ce Ive rS the internal digital signal processing and the capabilities to
provide generated signals at different application levels, the
R&S®SFU is ideal for receiver and chip development. The
R&S®SFU broadcast test system covers all application levels,
starting at the 1/Q level with 1/Q signal generation, and con-
tinuing through basic physical tuner tests, BER measure-
ments, demodulation testing and video/audio decoding. The

R&S®SFU's features and characteristics make the instrument
unique. It can therefore be used as a reference signal source.

Simulation of real-life transmission conditions
Complex transmission scenarios involving reflections,
different delays, signal superpositions and cancellations
as well as interferences place stringent demands on any
receiver. Developers are therefore faced with the challenge
of testing their broadcast receivers under very extreme
conditions. Such receiver tests must approximate real-
world conditions as closely as possible, and must also be
reproducible. The R&S®SFU's channel simulation capabilities
make it possible to implement and reproduce realistic
R&S®SFU with DVB-S2 evaluation board. environmental conditions in the lab. Extreme recep-
tion conditions encountered at a specific site can there-
fore be ported into the lab, which allows the developers
to optimally adapt their products to such environmental
conditions.

&SCHWARZ  SFU - BROADCAST TEST SYSTEM

Fast and efficient generation of adjacent channel
and co-channel scenarios

The simulation of adjacent-channel and co-channel scenarios
calls for an additional signal generator for each individual
interferer to be added. Consequently, the user must make
costly investments and needs a lot of time and effort for
operation. With an increasing number of interferers, the
setup and handling become more complicated, time-
consuming and error-prone. The R&S®SFU broadcast test
system offers intelligent functionality that provides inter-
ferers quickly and easily and facilitates the handling and
setting of the useful signal and the interferer. This func-
tionality is achieved through the use of signal libraries that
are designed for special test scenarios. Despite the versa-
tile capabilities to vary these scenarios, they are quick and
efficient to operate.
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R&S®SFU with FM RDS coder (R&S®SFU-K170 option).

4» RSSFU-100001 SFU-[TRANSMITTER MENU] V02.20.00.00
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Diversity test configuration with the R&S®SFU and R&S®SFE100.

scvercr o swon
71300000s Mtz -1008m MediaFLO

o
OFF  OFF

Impact of wireless communications signals
The convergence of broadcasting and telecommunica-
tions places new demands on simulation capabilities.
This includes mobile TV and the digital dividend, which
is becoming available after the shutdown of analog TV
channels.

The digital dividend has enabled new scenarios of broad-
cast and mobile radio signals, such as DVB-T and Long
Term Evolution (LTE). Since the re-allocation of the previ-
ous analog TV frequencies is being promoted worldwide,
it becomes necessary to test all terrestrial as well as cable
broadcast transmission systems with regard to the coexis-
tence of LTE and broadcast services.

As an integrated solution, the R&S®SFU offers this unique
combination of broadcast and wireless communications
standards in one instrument. The R&S®WinlQSIM2™ soft-
ware, which is used to create wireless communications
signals, offers a wide range of cellular standards that are
in use worldwide. These standards can be configured as
desired and added to a broadcast signalas interferers.

Diversity tests

As a result of the miniaturization of receive chips and tun-
ers, an increasing number of mobile receivers rely on
multichannel receiver concepts. At the same time, the
design of mobile receivers is becoming more and more
compact. Where formerly only one simple, uncorrelated
diversity configuration was tested, today highly complex,
uncorrelated and correlated diversity tests are gaining in
importance. This is also due to the increasingly smaller
antenna spacing in the receivers, which results from the
compact receiver design.

In these tests, the same MPEG-2 transport stream signal is
fed to two independent modulators that are coupled via the
reference frequency as well as the loss-free digital 1/Q in-
terface. The fading conditions in the transmission paths of
the modulators are different.

Due to its integrated and unique fading functionality, the
R&S®SFU optimally supports these highly complex diversity
test scenarios. Either two R&S®SFUs, or one R&S®SFU and
one R&S®SFE or R&S®SFE100, can be coupled with each
other via the digital 1/Q interface.

Rohde & Schwarz R&S®SFU Broadcast Test System 21



C -t.f. -t. d | Use in test systems
e r I I Ca I O n a n O g O Due to its outstanding RF characteristics and the large variety
and flexible configuration of software options, the R&S®SFU
f b d -t can be optimally adapted to the requirements of test
te StS O rO a C a S systems. The R&S®SFU can be integrated into a test system
by remote control via various interfaces such as IEC/IEEE

receivers in test labs <=

The R&S®SFU broadcast test system provides the useful
broadcast signals as well as interferer signals for a large

Reference signal generation for globally used number of test specifications, such as MBRAI (IEC62002),
broadcast standards for research, development NORDIG, DTG D-Book and A.74 ATSC receiver perfor-
and type approval mance test.

Certification, type approval and logo tests place exacting

demands on RF signal quality and the reproducibility of At Rohde &Schwarz, the R&S®SFU is integrated into the

scenarios. As a prerequisite for these tests, the test system  following test systems:
must support the broadcast standards used in the countries

of interest. STB test systems

R&S®TS4510
This requires highly flexible configuration capabilities STB conformance test system for NORDIG, D-Book, Euro-
in order to cover the test standards, some of which are pean E-Book, Digitenne, BSMI (Taiwan) , D-Book 6.2 with

country-specific. The very widespread use of the R&S®SFU  DVB-T2
broadcast test system around the world and its globally

recognized status as a reference signal generator make R&S°TA-DTV

it easier for cooperation partners, regulatory authorities RF test system for digital TV and radio consumer products
and test houses to exchange and accept their mutual test

results. R&S°MHP

Test system for multimedia home platform

Automotive test systems
R&S°TA-LPTS
Test system for car radio receiver

Mobile TV test systems
R&S°TU8980
FLO device conformance test system (FDCS)

R&S°®GCF DVB-H
IEC 62002-1/2 V1.0 conformance testing

R&S®SFU used for the development of set-top boxes and TV sets. R&S°TS-DVBH
o | Conformance test system

R&S°TS-BCAST
DVB-H IP packet inserter

EMC test systems
R&S°TS9980
EMS test system audio and video
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Convenient graphical
user interface

The R&S®SFU broadcast test system features a generous
graphical user interface with a straightforward design.
Despite the wide range of functions offered, the GUI
allows reliable and easy navigation via the front panel. The
instrument can also be entirely remote-operatedand re-
mote controlled without restrictions.

GUI online help.

4% RSSFU-100001 SFU-[TRANSMITTER MENU] V02.20.00.00
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GUI favorites.
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DETAILS

19" x 4 HU cabinet with large XVGA color display
The 8.4" XVGA color display integrated in the 19" cabinet
presents data in clear-cut fashion and allows users to work
quickly and conveniently with the GUI. All required operating
parameters are clearly visible at all times.

Intuitive user interface under Windows XP
Embedded

The R&S®SFU broadcast test system uses the same GUI as
the R&S®SFE broadcast tester and R&S®SFE100 broadcast
test transmitter. The GUI is clearly organized, with a tree
structure on the left and a setting menu on the right. The
operating menus have the same consistent structure for all
available standards, which makes operation efficient and in-
tuitive. Values are entered using the keypad and the rotary
knob. In addition, a keyboard and mouse can be connected
to the USB interfaces.

Context-sensitive help system

Even during operation, the R&S®SFU lets users access the
comprehensive help system that includes all the information
contained in the operating manual. The help system is
context-sensitive, i.e. it provides information about the
currently selected operating parameter, and can be opened
at the press of a button.

User-definable favorites for quick access
Frequently used parameters can be added to the favorites
menu to make operation even quicker and easier. This
function is especially helpful if parameters from different
submenus need to be changed frequently.

Remote control and remote operation via LAN and
GPIB

The R&S®SFU can be remote-operated via an Ethernet
connection or in a LAN over IP. It is preconfigured for the
use of DHCP. Remote operation is very easy with the
Windows Remote Desktop software or the additional VNC
software supplied with the instrument.

Remote control is by means of SCPI commands via LAN
(VXI11) or the IEEE 488 interface. The R&S®SFU can there-
fore be easily integrated into existing test programs. The
remote-control commands are compatible with those
used for the R&S®SFE and R&S®SFE100. Rohde &Schwarz
also provides drivers for LabWindows/CVI, LabVIEW and
VXlplug&play.
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Technologies

DVB-T2: next-generation digital terrestrial TV
DVB-T2 is the new European standard for digital terres-
trial TV. It enables data rates unattained so far and for the
first time allows the efficient transmission of HDTV pro-
grams over terrestrial channels.

Using 16k and 32k FFT modes, 256QAM and rotated
constellations, the new standard places exacting
demands on signal generation.

The R&S®SFU's powerful FPGA-based realtime coder
supports all modulation and coding parameters in line
with the DVB-T2 standard for single PLP " and multi-PLP.

Rotated DVB-T2 constellation (R&S® SFU-K16 option).

DVB-C2: Next-generation digital cable TV
DVB-C2 is the new European standard for digital cable
TV. It enables data rates unattained so far and for the
first time allows the efficient transmission of HDTV
programs over cable channels.

The new standard, which uses LDPC coding and is able
to bundle channels and generate constellations up to
4096QAM, places exacting demands on signal genera-
tion. The R&S®SFU's powerful FPGA-based realtime
coder supports all modulation and coding parameters in
line with the DVB-C2 standard for multi-PLP and multi-
DSlice operation.

I PLP: physical layer pipe.
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Specifications in brief

Specifications in brief

RF signal
Frequency range
Frequency resolution
Level

Level accuracy

Spectral purity

SSB phase noise at 1 GHz

Broadband noise from 200 MHz to 1.5 GHz
Digital realtime modulation systems

Terrestrial TV

Cable TV
Satellite TV
Mobile TV

Digital audio broadcasting

Analog realtime modulation systems
Analog TV

Analog audio broadcasting
AWG-based modulation systems
Digital audio broadcasting

Digital TV
Baseband signal sources
Transport stream generator/player file format
Transport stream recorder file format
Audio generator/player signals
Video generator signals
Arbitrary waveform generator memory
Simulation and analysis functions
AWGN generator signal-to-noise ratio
Fading simulator number of paths
fading profiles
time resolution
Interferer management level range
frequency offset
BER measurement MPEG-2 TS measurement

General data

Operating temperature range
Power supply

Dimensions

Weight

" Soon to be available.

100 kHz to 3.0 GHz
0.1 Hz

—-120 dBm to +30 dBm
<0.5dB

< -131 dBc (20 kHz carrier offset/1 Hz)
< -135 dBc (> 10 MHz carrier offset/1 Hz)

DVB-T2, DVB-T, DTMB, ISDB-T, ISDB-T,,
ATSC/8VSB

DVB-C2", DVB-C, J.83/B, ISDB-C
DVB-S2, DVB-S, DIRECTV, ISDB-S"

DVB-H, T-DMB, ISDB-T 1 seg, CMMB,
MediaFLO™, ATSC-M/H

DAB, DAB+, ISDBT,,

B/G, D/K, I/11, M/N, L/L
AM, FM mono, FM stereo with RDS

HD Radio™, DRM, DRM+"
DVB-T2, CMMB, MediaFLO™

GTS, TS, TRP. MPG, T10, ETI, FLO, MFS, PMS, BIN
TRP, T10, BIN, ETI

two channels, NICAM

PAL, NTSC, SECAM

256 Msample (2 Gbyte)

-30 dB to +60 dB

20 (40 with R&S®SFU-B31 option)

static path, constant phase, pure doppler,
Rayleigh, Rice, Gaussian

10 ns (0.01 ns in fine delay mode)

-60 dB to +60 dB

-40 MHz to +40 MHz

ASI, SPI, SMPTE310

+5°C to +45°C
100 V to 240 V AC, 47 Hz to 63 Hz

435 mm x 192 mm x 460 mm (4 HU)
(17.13in x 7.56 in x 18.11 in)

15 kg (33.07 Ib)
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Ordering information

Designation

Broadcast Test System
Options

RF path

High Power

Digital modulation systems
Terrestrial standards

DVB-T2 Coder

DVB-T/H Coder

DVB-SH Coder

T-DMB/DAB Coder
DTMB/DMB-TH (TDS-OFDM) Coder
CMMB Coder

ISDB-T/ISDB-T, /ISDB-T, Coder
ATSC/8VSB Coder

ATSC M/H Coder

MediaFLO™ Coder

Cable standards

DVB-C2 Coder

DVB-C/ISDB-C Coder

J.83/B Coder

Satellite standards

DVB-S2 Coder
DVB-S/DVB-DSNG Coder
DIRECTV Legacy Modulation Coder
AMC Advanced Modulation Coder
Analog modulation systems
AM/FM RDS Coder

ATV Standard B/G Coder

ATV Standard D/K Coder

ATV Standard | Coder

ATV Standard M/N Coder

ATV Standard L Coder

Multi ATV Predefined
Simulation

Fading Simulator

Fading Simulator Extension to 40 Paths
Enhanced Fading

Gaussian Fading

ARB Generator

Interferer Management

AWGN Noise

Phase Noise

Impulsive Noise

Multinoise Use

Custom OFDM
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Type

R&S®SFU

R&S®SFU-B90

R&S®SFU-K16
R&S®SFU-K1

R&S®SFU-K13
R&S®SFU-K11
R&S®SFU-K12
R&S®SFU-K15
R&S®SFU-K6

R&S®SFU-K4

R&S®SFU-K18
R&S®SFU-K10

R&S®SFU-K17
R&S®SFU-K2
R&S®SFU-Kb

R&S®SFU-K8
R&S®SFU-K3
R&S®SFU-K9
R&S®SFU-K108

R&S®SFU-K170
R&S®SFU-K190
R&S®SFU-K191
R&S®SFU-K192
R&S®SFU-K193
R&S®SFU-K194
R&S®SFU-K199

R&S®SFU-B30
R&S®SFU-B31
R&S®SFU-K30
R&S®SFU-K32
R&S®SFU-K35
R&S®SFU-K37
R&S®SFU-K40
R&S®SFU-K41
R&S®SFU-K42
R&S®SFU-K43
R&S®SMU-K15

Order No.
2110.2500.02

2110.8008.03

2110.7847.02
2110.7301.02
2110.7801.02
2110.75618.02
2110.7760.02
2110.7818.02
2110.7376.02
2110.7353.02
2110.7860.02
2110.7524.02

on request
2110.7324.02
2110.7360.02

2110.7399.02
2110.7330.02
2110.7401.02

on request

2110.7830.02
2110.8050.02
2110.8037.02
2110.8043.02
2110.8066.02
2110.8072.02
2110.8089.02

2110.7530.02
2110.7547.02
2110.7560.02
2110.7630.02
2110.7601.02
2110.7647.02
2110.7653.02
2110.7660.02
2110.7676.02
2110.7682.02
1160.6402.02



Designation
Waveform libraries
DVB-T2 Waveforms
CMMB Waveforms
MediaFLO™ Waveforms
DVB-H Waveforms
T-DMB/DAB Waveforms
DRM Waveforms

HD Radio™ Waveforms
DTV Interferers

Cable Interferers
Analog Signals

Digital baseband

TS Generator including SDTV stream library
TRP Player

TS/ETI Recorder

TS generator libraries
DVB-H Stream Library
Test Card M Streams
HDTV Sequences

H.264 Stream Library
ISDB-T Stream Library
TRP player libraries
T-DMB/DAB Streams
DAB+ Streams
MediaFLO™ Streams
ISDB-T Streams

CMMB Streams

ATSC Mobile DTV Streams
Analog baseband
Video Generator

Analog video signal library

ATV Video

Measurement and analysis functions
RF Power Measurements

BER Measurements

For data sheet, see PD 0758.1658.22 and www.rohde-schwarz.com.

Type

R&S®SFU-K359
R&S®SFU-K358
R&S®SFU-K355
R&S®SFU-K352
R&S®SFU-K351
R&S®SFU-K353
R&S®SFU-K357
R&S®SFU-K354
R&S®SFU-K356
R&S®SFU-K360

R&S®SFU-K20
R&S®SFU-K22
R&S®SFU-K21

R&S°DV-DVBH
R&S®DV-TCM
R&S°DV-HDTV
R&S°DV-H264
R&S®DV-ISDBT

R&S®SFU-K221
R&S®SFU-K223
R&S®SFU-K222
R&S®SFU-K224
R&S°SFU-K225
R&S®SFU-K226

R&S®SFU-K23

R&S®ATV Video

R&S®SFU-K55
R&S®SFU-K60

Order No.

2112.3803.02
2112.3726.02
2110.2974.02
2110.4425.02
2110.4277.02
2110.4554.02
on request

2110.4690.02
2110.3212.02
2110.3941.02

2110.7476.02
2110.7499.02
2110.7482.02

2085.8704.02
2085.7708.02
2085.7650.02
2085.9052.02
2085.9146.02

2110.4348.02
2110.4760.02
2110.2968.02
2110.4777.02
2112.3649.02
2110.3812.02

included in
R&S®SFU-K190 to -K194

2110.4831.02

2110.7753.02
2110.7782.02

Your local Rohde & Schwarz representative will help you find the optimum configuration for your requirements.
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Service you can rely on

1 Worldwide

1 Local and personalized

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

About Rohde & Schwarz

Rohde &Schwarz is an independent group of companies
specializing in electronics. It is a leading supplier of solu-
tions in the fields of test and measurement, broadcast-
ing, radiomonitoring and radiolocation, as well as secure
communications. Established more than 75 years ago,
Rohde &Schwarz has a global presence and a dedicated
service network in over 70 countries. Company headquar-
ters are in Munich, Germany.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in environmental sustainability
1 ISO 14001-certified environmental management system

Certified Quality System

1S0 9001

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

Regional contact

1 Europe, Africa, Middle East
+49894129137 74
customersupport@rohde-schwarz.com

1 North America
1888 TEST RSA (1888837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America
+141091079 88
customersupport.la@rohde-schwarz.com

1 Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

R&S® is a registered trademark of Rohde &Schwarz GmbH & Co. KG

Trade names are trademarks of the owners | Printed in Germany (sv)
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