R&S®SFU broadcast test system

ANSI/SCTE 40 Conformance Testing

Using the R&S®SFU, R&S®SFE and
R&S®SFE100

Application Note

The Society of Cable Telecommunications Engineers (SCTE) defined the ANSI/SCTE 40 specification: Digital Cable Network
Interface Standard. ANSI/SCTE 40 tests are designed to test conformance of set-top boxes and other cable receiving equipment to
ensure that they will operate correctly when installed in a cable system. The tests are a combination of noise (AWGN and phase
noise), AM hum, micro-reflections, digital and analog adjacent channels, and other discrete interferences. These impairments are
found on most cable systems to some degree. Rohde & Schwarz provides set-top box manufacturers with an easy solution to
perform conformance testing in line with ANSI/SCTE 40 by using the R&S®SFU broadcast test system and the R&S®SFE100
broadcast tester. The R&S®SFU is able to perform most of the test procedures in one unit. Furthermore, additional test transmitters
allow the simulation of full channel loading. This Application Note explains the specific test requirements, a possible setup, and the
configuration using the R&S®SFU/SFE100.

ROHDE & SCHWARZ

Subject to change — H. Gsoed|, R. Ellis 11.2009 — 7BM68_3E



Contents

7BM68_3E

ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,

R&S®SFE and SFE100
T INErOAUCTION. ... 3
2 ANSI/SCTE 40 0in BriEf....oeiiiiiiiie et 3
3 Test Setup for ANSI/SCTE 40 Conformance Testing..........ccccvvveeeeeenn. 6
Generating CW Full Channel Load............ccccooiiiiiiiiiiieiiiieec e 6
Optioning the R&S® Test TranSmitters .........oveveeeeeeeeeeeeeeereeeeeeeen. 7
4 Configuring the Main R&S®SFU for ANSI/SCTE 40 Testing.....ccoeveneneee 8
Basic Configuration ...........ccccoeoiiiiiiiiiiee e 8
Phase Noise Generation .............coooiiiiiiiiiiiieee e 9
AM Hum and Micro-Reflections Using the Fading Option ............... 10
Applying Discrete Interferers.........cocooiiiiie e 11
Adjacent Channels Using the Arbitrary Generator..............c.c.......... 11
Generating Additive White Gaussian Noise (AWGN)...........ccceeeee. 12
5 Configuring R&S®SFE/SFE100s for Full Channel Load Simulation...... 13
6 REfErENCES....ooi i 15
7 Additional INnformation ..o 15
8 Orderin%> INFOrMation ........oooii e 16
RES TSFU .. 16
RE&SPSFE ... 17
RE&SPSFET00 .......eoceoeeeeeeceeeeeeeeeese e 18
2 Rohde & Schwarz



1 Introduction

ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

Theory and practice — two different worlds. Modulation, transmission, and
demodulation of signals are simple tasks in theory. But in practice, errors
and inaccuracies occur in each of these steps. In order to ensure that the
consumer is able to receive a television service properly under these non-
perfect conditions, set-top boxes must be designed to cope with such
conditions.

The Society of Cable Telecommunications Engineers (SCTE) defined the
ANSI/SCTE 40 specification: Digital Cable Network Interface Standard.
ANSI/SCTE 40 tests are designed to test conformance of set-top boxes and
other cable receiving equipment to ensure that they will operate correctly
when installed in a cable system. The tests are a combination of noise
(AWGN and phase noise), AM hum, micro-reflections, digital and analog
adjacent channels, and other discrete interferences. These impairments are
found to some degree on most cable systems.

Rohde & Schwarz provides set-top box manufacturers with an easy solution
to perform conformance testing in line with ANSI/SCTE 40 by using the
R&S®SFU and R&S®SFE/SFE100. The R&S®SFU is able to perform most
of the test procedures in one unit. Furthermore, additional test transmitters
allow the simulation of full channel loading.

This Application Note explains the specific test requirements, a possible
setup, and the configuration using the R&S®SFU/SFE/SFE100.

2 ANSI/SCTE 40 in Brief

7BM68_3E

The ANSI/SCTE 40 test is designed to test the receiving equipment in a
worst case scenario; therefore, the impairments are required to be
simultaneously present during the test. The test schematic looks as follows:

Test system
combiner

Adjacent
channels

Discrete
interference

Micro-reflections,

YWideo/data AW hum AAGH
—- » :
QAM source phase noise

ouT

Full channel
loading

CS0ICTE

RF network

Fig. 1: ANSI/SCTE 40 test schematic
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

The impairments are defined as follows:

Impairments Description Schematic
Additive white Gaussian noise | 27 dB C/(N+l) for 64 QAM o Detact: Rits TeigiFreo  ABU: 300 kitz
(AWGN) n” n dB SUT: 100 ms

33 dB C/(N+l) for 256 QAM

Centar: 600 MHz =k Span: 10 MHz

TRACE TRACE

TRACE-> " =
MODE  MEMDRY DETECTOR  yayiy

Trace: Cl/ur UBW: 100 kHz
SUT: 100 ms

Phase noise -88 dBc / Hz at 10 kHz offset
from channel carrier
frequency
Micro-reflections -10dB@ 0.5 us otect: RS Trig: Froo RBU: 100 itz

-15dB @ 1.0 us
-20dB @ 1.5 us

-30 dB @ 4.5 us
CENTER: 549 MHz
Center: 549 MHz <t Span: 20 HHz
CF START sToP FRER
STEPSIZE FRER FREQ OFFSET
AM hum 3%

7BM68_3E 4 Rohde & Schwarz



ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

Adjacent channels

Analog:

Modulation depth = 87.5 %,
audio/video —10 dB.

Digital:

e 64 QAM: symbol rate =
5.056931 MHz, Nyquist
filter alpha = 18 %.

e 256 QAM: symbol rate =
5.360537 MHz, Nyquist
filter alpha = 12 %.

Channel loading

Continuous wave (CW) at
6 MHz spacing on every
relevant channel. Adjusted ftill
infermodulation products in
the useful channel reach
-53 dBc.

Discrete interferer

Continuous  wave  (CW)
signal at center frequency
with —53 dBc.

Detect: Auto Pk
Ref: -7 dBm
ftt: 20 dB

Eenter: 600 MHz
e IR TRAMS
MEASURE DUCER

Detect: Auto Pk
Ref: -4 dBm

-4
Eenter: 600 MHz

TRACE TRACE=»
MODE HEMODRY

Detect: Auto Pk
Ref: -4 dBm
fitt: 20 dB

-14

AN

-84 i

Eenter: 600 MHz

MANUAL FULL
SPAN SPAH

Detect: Auto Pk
Ref: -4 dBm
fitt: 20 dB

Eenter: 600 MHz
TRACE TRACE-»
MODE HEMDRY

Trig: Free RBUW: 300 kHz
Trace: Cl/Ur UBW: 300 kHz
SUT: 100 ms

Span: 20 MHz

Trig: Free RBUW: 300 kHz
Trace: Cl/Ur UBW: 300 kHz
SUT: 100 ms

=k Span: 20 Mz
SHOW e TRACE
vemopy DETECTOR oy

Trig: Free RBUW: 1| MHz
Trace: Cl/Ur UBY: | MHz
SUT: 100 ms

SPAM: 90 MHz
=k Span: 30 MHz

ZERD LAST
SPAR SPAN

Trig: Free RBUW: 300 kHz
Trace: Cl/Ur UBW: 300 kHz
SUT: 100 ms

=k Span: 20 Mz
SHOW e TRACE
vemopy DETECTOR oy

7BM68_3E
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

3 Test Setup for ANSI/SCTE 40 Conformance Testing

7BM68_3E

As we have seen in chapter 2, ANSI/SCTE 40 conformance testing requires
the modulated useful signal as well as all impairments to be present at the
same time. A possible setup of the complete test scenario can look as
follows:

Power

Combiner | — Pass/

fail
- Generating the useful signal
- Simulation of AWGN, AM Hum,
micro-reflections, phase noise
- Discrete interference
- Adjacent channels c
Generating CW Full Channel Load g B
/ ki
c
T
B
e Band recetion filter;
SFE/SFE100 no. 1: Power blocking center channel
14 CW signals with 6 MHz Combiner and adjacent channels

spacing; center channel empty Amplifier Bandpass; only

center channel
(-l &
= " e ~
-

SFE/SFE100 no. 2:

SFE/SFE100 no. 3:
15 CW signals with
6 MHz spacing

... more SFE100s
with 15 CW signals
with 6 MHz spacing

Fig. 2: ANSI/SCTE 40 Test Setup

Whether a DUT passes the test could be determined by subjective pass/fail
criteria or alternatively bit error rate measurement. For more information on
how to perform bit error measurements using the R&S®SFU, please refer to

[2].

The “main R&S®SFU” generates the useful J.83B signal. Furthermore,
AWGN, AM hum, micro-reflections, phase noise, adjacent channel, as well
as discrete interferers can be simulated in this unit.

Generating CW Full Channel Load

As we know from section two of this document, full channel loading as well
as CSO/CTB intermodulation products need to be added to the outgoing
signal. For simulation, it is sufficient to have CW signals at the channel
center frequencies of the TV bands as replacement for the actual TV
signals.

The R&S®SFE/SFE100 has an IQ output bandwidth of 100 MHz. In order to
create full channel loading for all relevant TV bands, multiple
R&S®SFE/SFE100s are required. The waveforms contain 14 or 15 CW
signals (90 MHz bandwidth used).

6 Rohde & Schwarz



ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

For the generation of the CSO/CTB intermodulation products, the channel
under test (center channel) needs to be empty. Therefore, the following
scheme to generate the CW carriers is used:

CSO/CTB channel = useful channel

-

/) — _J — /)

'

' '

R&S®SFE/SFE100 no.1:  R&S®SFE/SFE100 no.2:  R&S®SFE/SFE100 no. 3:

7BM68_3E

90 MHz

90 MHz 90 MHz

The full channel load needs to be passed through an amplifier in order to
generate the second- or third-order intermodulation products in the useful
channel. Afterwards bandpass filtering is applied to the center channel, in
order to only have the intermodulation products in the output spectrum.

From the channel load combiner, a second path is added to the signal
coming from the main R&S®SFU. This signal is band-rejection-filtered on
the three center channels (adjacent channel and useful channel are not
overlaid with CW signals), as there the useful signals as well as the
adjacent channels are present while testing.

Optioning the R&S® Test Transmitters

The main R&S®SFU unit generating the useful signals and all other
impairments except CSO/CTB and full channel load should be configured
as follows to allow conformance testing in line with ANSI/SCTE 40:

Device options

Noise generator AWGN (R&S®SFU-K40)
Fading simulator, 20 paths (R&S®SFU-B30)

Interferer management (R&S®SFU-K37)
Arbitrary generator (R&S®SFU-K35)
Memory extension (R&S®SFU-B3)
Cable interferer (R&S®SFU-K356)

Phase noise (R&S®SFU-K41)
Multinoise use (R&S®SFU-K43)

(R&S®SFU-K22)

Impairments
Discrete interference
AWGN

Phase noise
Micro-relections

AM hum

Adjacent channels

X

X
XX

X[ X

| s¢| | ¢ | x| TS generator (R&S®SFU-K20) or TRP Player

x| x| x| x]x|x]|J.83/B coder (R&S®SFU-K5)

X[ X] X[ X

7 Rohde & Schwarz



ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

To generate the full channel load by means of R&S®SFE/SFE100s, the
following R&S®SFE/SFE100 configuration is required in each case:

Arbitrary generator (R&S®SFE/SFE100-K35)

Impairments
Full channel load X
CSO/CTB X

X [X]Memory extension (R&S®SFE/SFE100-B3)

X|X|cable interferer (R&S®SFU-K356)

Although ANSI/SCTE 40 testing requires every impairment to be present at
the same time, the previous two tables show the option dependency for
each impairment. Thus, it can be easily determined, which options are no
longer required, if impairments can already be generated with other existing
equipment.

4 Configuring the Main R&S®SFU for ANSI/SCTE 40 Testing

Basic Configuration

This “Basic Configuration” section explains which fundamental
configurations are necessary to perform ANSI/SCTE 40 testing using bit
error ratio (BER) measurement as deviation criterion.

1. | Preset the R&SPSFU:

2. Switch to TX application:
o
: I I

3. Select J.83/B modulation standard in the MODULATION menu:

SELECTION. MOBULATION

| FAVORITES |MODULATION TOR =]
+ FREQUENCY ?
 LEVEL -san_souncﬂ |oTv i
. MODULATION TRANSMISSION STANDARD Jsie -
MobuLATIoN | SPECTRUM ST TE—
| sETTINGS >
SIGNAL INFO/STAT, INTERFERER SOURCE [NONE B
+CODING BACK
|- IMPAIRMENTS
£ NOISE
- FADING

7BM68_3E 8 Rohde & Schwarz
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,

R&S®SFE and SFE100

Select CODING — INPUT SIGNAL, and choose TEST SIGNAL as source, and

TEST TS PACKET as test signal.

SELECTION INPUT SIGNAL

FAVORITES SOURCE

TEST SIGNAL -| |

#FREQUENCY
Ly L ST SIGNAL

| TEST TS PACKET =

#MODULATION BACK
=CODING

CODING
SPECIAL
SETTINGS
IMPAIRMENTS
#MNOISE
#FADING

Select CODING — CODING, and specify SYMBOL RATE, CONSTELLATION

and INTERLEAVER MODE.

SELECTION CoDiNG

FAVORITES SYMBOL RATE
FREGUENCY |
igdopeis | GONSTELLATION
+MODULATION ROLL OFF
CODING INTERLEAVER MODE
INPUT SIGNAL
SPECIAL
SETTINGS
IMPAIRMENTS
- NOISE
= FADING

BACK

|5.056 941 [ MSis +|
Ga0AM -
[XE]

[1728,1){0001, LEVEL 1+2) |

Phase Noise Generation

As described in the previous chapter, it is required to have -88 dBc/Hz @
10 kHz offset. Proceed as follows to configure the main R&S®SFU:

Select NOISE — PHASE; then take, for example, the default.fcf file and adjust
the “PHASE NOISE @ 100 Hz” value, until -88 dBc/Hz @ 10 kHz is reached.

FAVORITRS 558 SHAPE PROFILE | d/PHASENCISEDafBuR el
+ FREQUENCY
LEVEL PHASE NOISE @ 100 Hz | -52.6 | dBortz =]
= MODULATION PHASE NOISE @ 1 kitz [ 61,80 [dBerz |
1 CODING T
PHASE NOISE @ 16 iz 88,00 | dBe/Hz
IMPAIRMENTS 3 £ |
- NOISE PHASE NOISE € 100 kHr -113,09 | dBedHz
|-NOISE FHASE NOISE @ 1 MHz 137,14 | dBer
AWGN
IMPULSIVE paCk
EPHASE
SETTINGS
 FADING

Note: If application-specific phase noise shapes need to be created, please

refer to [4] for more information.

Activate phase noise by accessing the NOISE — NOISE menu, set noise to

“ADD”, and phase noise to “ON”.

SELECTION NOISE

FAVORITES NoOISE
= FREQUENCY
= LEVEL AN _
= MODULATION IMPULSTVE NOISE

FERG HASE NOISE

IMPAIRMENTS
NOISE FRACK,
oise _______|
AWGN
IMPULSIVE
PHASE
SETTINGS
FADING

Rohde & Schwarz



7BM68_3E

ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
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AM Hum and Micro-Reflections Using the Fading Option

Select FADING — SETTINGS, and select reference “DOPPLERFREQ”:

FAVORITES SPEE - ;m_j
e EHERENC [poppLERFREa
- MODULATION : | DOPPLER SHIFT ALL PATH. - [oFF-
Lininiiia = o
IMPAIRMENTS ]
= NOISE !mj
= FADING [oFF |
FADING I —
PROFILE -
-

1-1 1-2 1-3 1-4 1-5 2-1 2-2 I
STATE ON ON ON ON ON ON ON
PROFILE PURE PURE PURE STATIC' | STATIC | STATIC | STATIC
DOPPLER | DOPPLER. | DOPPLER ||| PATH PATH PATH PATH
PATH LOSS (Db) 3647 0 3647 10 15 20 30

BASIC DELAY 0 0 0 0 0 0 0
ADDIT. DELAY >

POWER RATIO (Db)
CONST PHASE (Deg)

FREQ RATIO
RES DOPPLER
SHIFT(Hz)

LOG NORMAL STATE
LOCAL CONSTANT 200.00 200.00 200.00 200.00 200.00 200.00 200.00
(M)
STANDARD DEV. (Db) 0 0 0 0 0 0 0

I: The first three paths are used to simulate AM hum. While path 1_2 is used for
the main signal, assigning -60 Hz. Doppler shift to path1_1 and +60 Hz to
path 1_3 generates the desired AM hum of 60 Hz. For 50 Hz AM hum, change
the values to +50 Hz accordingly. The path loss setting on paths 1-1 and 1-3
finally define the modulation depth. The formula is as follows:

PATH LOSS (Db) = 20*log(m/2), where m is the modulation depth.

In this example, the AM hum is 3 % corresponding to m = 0.03. This results in
sidebands with attenuations of 36.47 dB.

Il: Here the four micro-reflection paths are defined.

10 Rohde & Schwarz




ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

Applying Discrete Interferers

The discrete interferer in this context means an unmodulated carrier, also
referred to as continuous wave (CW). In order to apply discrete interference
by means of the R&S®SFU the impairments can be used.

Select IMPAIRMENTS, switch modulator impairments to “ON” and vary the
| OFFSET setting:

SELECTION | IMPAIRMENTS
-FAVORITES | MODULATOR IMPAIRMENTS jon -|.
: FREQUENCY -
| LEVEL —ad.
i MODULATION Q@ OFFSET | oof% #f
© CODING QUADRATURE ERROR 0.0|Deg =|
¥ IMPAIRMENTS |
Yo AMPLITUDE IMBALANCE 00[% -
& FADING EASEBAND IMPAIRMENTS [oFF |

The relative output power of CW ( = r, [dB]) in relation to the level indicator of the
R&S®SFU is computed as follows:

r = 20 * log (I OFFSET) + PEP [dBm] - Level [dBm]

SELECTION | LEVEL

| FAVORITES LEVEL | _-10.00 [dBm -/ |

{ FREQUENCY I= Tl

| LEVEL PEP | 3.9 dBm -
IRF oN:]

Adjacent Channels Using the Arbitrary Generator

Upper and lower adjacent channels are generated using the arbitrary
generator. With the R&S®SFU-K37 interferer management option, it is
possible to add the interferer signals to the wanted signal. Please refer also
to [3] for more details.

Select MODULATION — MODULATION, and choose “ARB” as interferer source.
Furthermore, specify “BEFORE NOISE” for interferer addition.

SELECTION MODULATIGN
FAVORITES MODULATION [on <
|| PREGUENG SIGNAL SOURCE ':m.r—:|
+LEVEL : : ) +
MODULATION I TRANSMISSION STANDARD J83i8 3
SPECTRUM
SETTINGS =
SIGNAL INFOISTAT, RFERER SOURCE |ArE
#CODING INTERFERER ATTENUATION X =
L mé"" INTERFERER FREQUENCY OFFSET 0,600 000 0 [MHz =
+ FADING INTERFERER ADDITION BEFORE NOISE -
SIGNAL FREQUENCY OFFSET [ 0000000 0 [MHz -]
BACK

Interferer attenuation can then be varied to meet the requirements.

Access the “ARB” application by double-clicking the “ARB” button.

||

"

11 Rohde & Schwarz
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
R&S®SFE and SFE100

Access ARB — ARB, and click “LOAD WAVEFORM”:

SELECTION ARE
|-FAVORITES ARB [oFF =
=ARB 5 " =

LOAD WAVERIRM 4:/ARBIWAVEFORNS sine_test_signalwy
cLoCK BACK.
TRIGGER
MARKER
TESTSIGHNAL

Select one of the following three waveforms of the cable interferer library:
e SCTE_2CH_64QAM.WV: Two digital adjacent channels with 64 QAM

modulation.

e SCTE_2CH_256QAM.WV: Two digital adjacent channels with 256 QAM
modulation.

e SCTE_2CH_NTSC.WV: Two analog adjacent channels with NTSC
signals.

Generating Additive White Gaussian Noise (AWGN)

A specific C/(N+]) needs to be specified, when all other interferences such
as CSO, CTB, and discrete interferers are present. This can be done using
the AWGN option of the R&S®SFU:

Activate AWGN noise by accessing the NOISE — NOISE menu, set noise to
“ADD” and AWGN to “ON”.

SELECTION ! NOISE =
|-FAVORITES NOISE [ADD o
+ FREQUENCY e Ton -
| LEVEL - |
i MODULATION IMPULSIVE NOISE OFF |
el PHASE NDISE [OFF =
| IMPAIRMENTS
= NDISE RACE: o

AWGN

IMPULSIVE

PHASE

BETTINGS
| FADING

Select NOISE — AWGN, and vary the C/N value until the C/(N+l) requirement is
met.

SELECTION AWGN

|- FAVORITES e [ooaloe -]
+ FREQUENCY
| LEveL iy 722 [d8 ]
#MODULATION BACK
{ CODING
|- MPAIRMENTS
=MNOISE

NOISE

IMPULSIVE

PHASE

BETTINGS
| FADING

12 Rohde & Schwarz
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5 Configuring R&S®SFE/SFE100s for Full Channel Load

Simulation

The R&S®SFU-K356 cable interferer library provides two different channel
load waveforms which can be generated using the arbitrary waveform
generator:

e FullCWLoad.wv: Containing 15 CW signals in 6 MHz spacing.

e FullCWLoad_NoCenter.wv: Containing 14 CW signals in 6 MHz
spacing. Center channel empty.

Proceed as follows to output the desired spectrum (besides the Windows
GUI, also the control via front display of the R&S®SFE100 is shown):

Preset the R&S®SFE/SFE100

Switch to ARB application:

. - TRIGGER
or | MARKER

B EED]

Access ARB — ARB, and click “LOAD WAVEFORM”:

SELENONT Hen
|~ FAVORITES LOAD A/ ARBAWAVEF ORMS/mcow.wa
“ ARB —I
CLOCK FREQ. 76,000 000 | MHz =]
|~ TRIGGER BACK
MARKER
or
ARB

g I ARE MWANVEF SRS rnccw s

CLOCK FREG,
BACK

78000 000 MHz[>] 2

Select one of the above waveforms.

Switch to TX application:

G- FREQILENCY

£l

F- LEVEL
M CDULATICN
or  E-ARE

Go to MODULATION — MODULATION, and select “ARB” as signal source.

SELECTION MODULATION

FAVORITES MODULATION [on =
o SIGNAL SOURCE [are ]
= MODULATION SPECTRUM NORMAL =

SETTINGS
or
MODULATION

|SIGHAL SOURCE AER e
SPECTRELIM
BACK DIGITAL IM [+

7BM68_3E
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,
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Select FREQUENCY — FREQUENCY and enter the desired center frequency.

SELECTION | FREQUENCY
FAVORITES [FReuency |Fuun,um 000 | MHz vI
= FREQUENCY
: CHANNEL | o
SETTINGS BACK
or
FREQUENCY
[FREGUEMCY 1 000,000 000 MHz[]]-]
CHAMMEL 0

BACK

Note: The frequency setting needs to be incremented or decremented in
90 MHz steps on the different R&S®SFE/SFE100s for continuous channel load.

Select LEVEL — LEVEL, and adjust the output power as desired:

SELECTION ! LEVEL
[ acaiency A SR
L eviL PEP [ 61 [dBm -]
‘RF iOH 'i
.ISETTINGS. iussn LimiT 30.0 [dBm =]
or
LEYEL
[[EVEL 100 dem]a]
PEP 6.1 dem[| L]
RF oM ]
14 Rohde & Schwarz
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7 Additional Information

Our Application Notes are regularly revised and updated. Check for any
changes at http://www.rohde-schwarz.com.

Please send any comments or suggestions about this Application Note to
Broadcasting Th-Applications@@ rohd e-schwarz corm.
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8 Ordering Information
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R&S®SFU
Tiesignation Uirder no.
Broadcast Test System 2110_2500.02
Caoder Extension 1 21107424 .02
Coder Extension 10 2110.7747.02
ETI InputiOukpurt 2110.7553.03
Fading Simulator 2110.7530.02
R&S5 SFU-B31  [Fading Simulator Exdension to 40 Paths | 2110.7547.02
R&S SFLU-B4 Memory Extension 2 2110_7453.02
R&S SFL-BS User 10 2110_7460.02
R&S SFLU-BA Additional Hard Dick 2110.7501.0203
R&3 SFU-B90 [High Power and Cvervoltage Protection | 2110.E00E.02
R&S SFLU-K1 B-T'H Coder 2110.7201.02
R&S SFU-KID |MediaFLOD Coder 21107524 .02
R&S SFU-K108 [AMC Coder only on request
R&S SFUK11 | T-DMB/DAB Coder 2110.7516.02
R&S SFU-K120 |DMB-TH Coder 2110_7r60.02
R&S SFU-K190 |ATY Standard B/'G Coder 2110_E050.02
RE&S SFU-E1S |ATY Standard Dk, Coder 2110_B037.02
R&S SFUK192 |ATV Standard | 2110_E043.02
R&S SFU#193 |ATY Standard MiN Coder 2110_ED6G.02
R&S SFU-K194 |ATY Standard L Coder 2110.B072.02
R&S SFU-K199 |Multi ATV Predefined 2110_BDER.O02
RE&S SFL-2 WB-C Coder 21107324 .02
R&S SFUK2D | TS Generator 211074 76.02
R&S SFUK2 |TS Recorder 2110_74E2.02
RE&S SFU-K22 |TRP Flayer 2110_T48B.02
R&S SFU-E221 |T-DMB/DAB Streams 2110424802
R&S SFU-KZI  |Video Generator 2110 7TRR.0O2
R&S SFU-E3 WB-SIDEMNG Coder 2110.7330.02
R&3 SFU-K30  |Enhanced Fading 2110_7560.02
RE&S SFU-K32 |DAB Gaussian Fading 2110_7630.02
R&S SFUKIS |ARB Generator 2110_r601.02
R&S SFU-K351 | T-DMB/DAB Waveforms 2110 4277.02
R&S SFUI52 |DVB-H Waweforms. 2110.4425.02
R&S SFUK353 |DEM Waveforms 2110 4554 02
R&S SFU¥I54 |DTY Interferers 2110 4600.02
R&S SFLU-K358 |Cable Interferers 2110.3212.02
R&S SFL-4 ATSCIEVEDR Coder 2110.7353.02
R&S SFU-K37  |[Interferer Management 2110764 7.02
RE&S SFU-EAD |Moise AWGH 2110_765R3.02
R&S SFU¥41 |Phase Moiss 2110_r660.02
R&S SFU-kA2  |Impulsive Moise 2110_76T6.02
R&S SFLU-k43  |Multinocise Usa 2110_T6E2.02
R&S SFU-ES J.33B Coder 2110.7260.02
R&S SFL-8 ISDB-T Coder 2110 73T6.02
R&S SFUKAD |BER Measurements 2110 7TE2.02
R&S SFLT OMB-T Coder 2110.73E2.02
RES SFU-ES WB-52 Coder 2110720002
R&S SFUKA0 |Extended MG 2110_TRA3.02
R&S SFU-E31  |Realime Disablad 2110_FB60.02
R&S SFU32 |Realime Enabled 2110_TET6.02
R&S SFU-ES DIRECTY 2110_7401.02
R&S SFU-UMY | Upgrade Kit for RES SFU-E42 2110_7&RE.02
R&S DV-DVBH |DVWB-H Siream Library 2085 ETD4.02
R&S DV-H294 (H.284 Stream Library 20B85_FE50.02
R&S DV-HDTY |HOTV Sequences 2085 _TE5RD.02
R&S DV-ISDET |ISDE-T Stream Library 20B85_p146.02
R&S DV-TCH | Test Card M Streams 2085_77DE.02
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,

R&S®SFE and SFE100
®
R&SSFE
T]rpe Eesiﬂnaﬁon Order no.

R&S SFE Broadcast 1ester 2112.4300.02
R&5 SFE-K1 DVB-T/H 2113.4010.02
R&S SFE-K2 oDvB-C 2113.4032.02
R&S SFE-K3 DVB-SIDSHNG 2113.4055.02
R&S SFE-K4 ATSCIEVSHB 2113.4078.02
R&S SFE-K5 J.83/B 2113.4090.02
R&5 SFE-KE ISDB-TNSDB-Teb 2113.4110.02
R&5 SFE-K& oDvB-52 M13.4132.02
R&S SFE-K9 DirecTV 2113.4155.02
R&S SFE-K10 MediaFLO™ 2113.4178.02
R&5 SFE-K11 T-DMB/DAB 2113.4190.02
R&5 SFE-K12 DTMB 2113.4210.02
R&5 SFE-K190 ATV-BIG 2113 4655 02
R&S SFE-K191 ATV-DVK 2113.4678.02
R&S SFE-K192 ATY-| 2113.4690.02
R&5 SFE-K193 ATV-MIN 2113.4710.02
R&S SFE-K194 ATY-L 2113473202
R&S SFE-K195 ATY Multistandard 2113.4755.02
R&S SFE-K20 T3 Generator, includes 50TV stream library  |2113.4878.02
R&S DV-DVBH DWB-H Stream Library 2085.86704.02
R&S DV-TCM Test Card M-Streams 2085.7708.02
R&S DV-HDTV HDTY Sequences 2085.7650.02
R&S DV-H264 H_.264 Stream Library 2085.9052.02
R&S DV-ISDBT ISDB-T Stream Library 2085.9146.02
R&S SFU-K221 T-DMB/DAB Streams 2113.4348.02
R&S SFE-K23 Video Generator 2113.48950.02
RE&S ATV Video ATV Video Signals 2110.4831.02
R&5 SFE-K22 TRP Player 1135274 02
R&S SFE-K35 ARB Generator model 2113.4932.02
R&S SFU-K351 T-DMB/DAB Waveforms 2110.4277.02
R&S SFU-K352 DVB-H Waveforms 2110.4425.02
R&S SFU-K353 DRM Waveforms 2110.4554.02
R&S SFU-K354 DTY Interferer Waveforms 2110.4690.02
R&S SFU-K355 MediaFLO™ Waveforms 2110.2974.02
R&S SFU-K356 Cable Interferer Waveforms 2110.3212.02
R&S SFE-K40 AWGHN Generator 2113.4910.02
R&S SFE-KE0 BER Measurement 2113.5151.02
R&S SFE-K&0 Digital 1Q Input 2113.5251.02
R&S SFE-B3 Memaory Extension 2112.4500.02
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ANSI/SCTE 40 Conformance Testing Using the R&SC®SFU,

R&S®SFE and SFE100
®
R&SSFE100
ype Designnl-ion Order ne.

R&S SFE100 Test Transmitter 2112.4100.02 1 2112 100.03
R&S SFE100H1 DVB-THH 2113.4003.02
R&S SFE100H2 ovB-C 2113.4026.02
R&S SFE100HK3 DVB-S/DSNG 2113.4045.02
R&S SFE1D0HK4  |ATSC/EVSB 2113.4061.02
R&S SFE100KS5 ) 83/B 2113.4084.02
R&S SFE100HKE ISDB-T/ISDB-Tsh 21132.4103.02
R&S SFE1D0HKE DVB-52 2113.4126.02
R&S SFE100-KG DirecTV 2113.4145.02
R&S SFE100HK10  [MediaFLO™ 2113.4161.02
R&S SFE100K11  [T-DMB/DAB 2113.4184.02
R&S SFE100HK12  |DTMB 2113.4203.02
R&S SFE100H190 (ATV-BIG 2113.4645.02
R&S SFE1DHC19 [ATV-IVK 2113.4661.02
R&S SFE100H192 [ATVH 2113.4684.02
R&S SFE100HK193 [ATV-M/N 2113.4703.02
R&S SFEADHK194 (ATVL 2113.4726.02
R&S SFE100H20  |TS Generator, includes SDTV stream library  |2113.4861.02
R&S DV-DVBH DWVB-H Stream Library 2085.8704.02
R&S OV-TCM Test Card M-Sireams 2085 7708.02
R&S DV-HDTY HDTY Sequences 2085.7650.02
R&S DV-H264 H.264 Stream Library 2085.5052.02
R&S DV-ISDBT ISDB-T Stream Library 2085 5146.02
R&S 8FUKIM T-DMB/DAB Streams 2113.434B.02
R&S SFE100HK22  |TRP Flayer 2113.5268.02
R&S SFE10HKZ3  [Video Generator 2113 488402
R&S SFE10HK3S  |ARB Generator model 2113.4926.02
R&S SFU-HK351 T-DMB/DAB Waveforms 2110.4277.02
R&S SFU-K3I52 DVB-H Waveforms 2110.4425.02
R&S 8FU-K3I53 DRM Waveforms 2110.4554.02
R&S SFU-KIM DTV Interferer Waveforms 2110.4690.02
R&S SFUK3I5E MediaFLO™ Waveforms 2110.2974.02
R&S 8FU-K3IHE Cable Interferer Waveforms 2110.3212.02
R&S SFE100HKEBD  |Extended AQ Input 2113.5245.02
R&S SFE100-B90  |Power Amplifier 2112.4900.02
R&S SFE100-B3 Memory Extension 2112.4400.02

If you want to know more about Rohde & Schwarz products, check out our
website or contact our local sales representative.
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download area of the Rohde & Schwarz website.

This Application Note and the supplied programs may only be used subject to the conditions of use set forth in the
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