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R&S®EFL110/
R&S®EFL210
Cable TV Analyzer
and Leakage
Detector

At a glance

The R&S®EFL110/EFL210 cable TV analyzer and
leakage detector is a handy, portable instrument for
detecting radiated emissions. It is rugged, easy to
operate and has been optimized for use in the field.

Thanks to its sensitive receiver and straightforward graphi-
cal display, the R&S®EFL110/210 can detect even weak
and sporadic interference. Specially for troubleshooting
US cable TV networks, the R&S®EFL210 has been
equipped with a test receiver that supports the J.83/B and
NTSC cable TV standards.

The R&S®EFL110/210 receiver offers unprecedented sensi-
tivity in its class and can be used to verify compliance with
the strict limits defined by the US FCC regulatory authority.
The R&S®EFL110/210 can be operated as a spectrum ana-
lyzer and as an FFT analyzer. The spectrogram display of
measurement results makes it possible to detect even spo-
radic interference and simplifies working with a directional
antenna. A directional antenna suitable for the UHF and
VHF band is available as an accessory.

Field measurements must be fast and simple. The
R&S®EFL110/210 helps in many ways: Its clear-cut, ergo-
nomic keypad allows intuitive operation. Preinstalled chan-
nel tables save valuable time when entering parameters.
The supplied R&S®EFL-Suite software transfers measure-
ment results saved in log files to a PC.

The R&S®EFL110/EFL210 has been optimized for mobile
use. It is compact, lightweight and robust, and its lithium-
ion battery supplies power for more than four hours of op-
eration. The instrument and its wide range of accessories
come in a carrying bag.

Key facts

1 Frequency range from 5 MHz to 2500 MHz

1 Minimum detectable signal level 11 uV/m in
E-UTRA bands 12, 13, 14 and 17

1 Minimum detectable signal level 19 uV/m in
aeronautical radio band from 108 MHz to 139 MHz

1 Battery operation > 4 h



R&S®PEFL110/
R&S®EFL210
Cable TV Analyzer
and Leakage
Detector

Benefits and

key features

Detection and localization of radiated emissions

from cable TV networks

1 High sensitivity for detecting weak interference sources

1 FFT signal analysis with spectrogram display

1 Dualband VHF/UHF directional antenna for locating
interference sources

> page 4

Extensive measurement functions for digital and
analog cable TV signals
1 Test receiver for digital and analog cable TV
» MER, BER and constellation diagram
» Videoscope function for analog TV
1 MPEG decoding and video display
- MPEG-2 and MPEG-4
= SD and HD
1 Spectrum measurements with zoom function and
Combo mode
» Spectrum analysis up to 2500 MHz
= Spectrum, measurement results and video at a glance
> page b

Leakage detection in cable TV networks
> page 6

Model overview

Interference detection

Test receiver for cable TV

FFT analyzer Spectrogram display Analog J.83/B
R&S®EFL110 . . - -
R&S®EFL210 o o o 3
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Detection and
localization of
radiated emissions

from cable TV
networks

Frequency range

Field strength limits of
radiated emissions in line
with FCC 47 C.F.R.

15 pV/m at a distance of 30 m

f < b4 MHz

54 MHz < f < 216 MHz, includes = 20 pyV/m at a distance of 3 m
the 108 MHz to 139 MHz
aeronautical radio band

f > 216 MHz, includes the
700 MHz to 800 MHz LTE band

15 pV/m at a distance of 30 m

FFT signal analysis with spectrogram display.

750.00

SPAN FULL
LTE Band MHz.

High sensitivity for detecting weak interference
sources

Even low-level interference sources can considerably af-
fect the operation of wireless communications networks.
Interference with security-relevant services is particularly
problematic. The FCC has therefore defined strict limits
for radiated emissions in the VHF aeronautical radio band.
Limits for the UHF band have recently been introduced to
prevent interference between cable TV and LTE networks.
A sensitive test receiver is necessary to verify compliance
with these limits. The R&S®EFL110/210 has been opti-
mized specifically for this task. Equipped with the appro-
priate antenna, the R&S®EFL110/210 can reliably detect
radiated emissions that violate these limits, even from a
distance.

FFT signal analysis with spectrogram display
Fast recording and on-screen representation of measure-
ment results are the key to reliably detecting radiated
emissions and sporadic interference. Narrowband sweep
spectrum analyzers are too slow. FFT analysis is the right
method for this task.

In addition to a spectrum analyzer, the R&S®EFL110/210
offers an FFT analyzer with an FFT bandwidth of 20 MHz.
With a measurement range of up to 100 MHz, the FFT an-
alyzer can measure the entire LTE frequency band simul-
taneously. The currently measured spectrum is displayed
at the top of the screen. The lower part of the screen con-
tains a spectrogram display in which even sporadic effects
are visually captured, making it easy to locate the source
of interference. The autorange function is especially use-
ful as it optimally adapts the spectrogram’s color coding to
the currently measured level range.

Dualband VHF/UHF directional antenna for
locating interference sources

Simply detecting radiated emissions is not enough; it is
also necessary to locate their source. This can be achieved
using a directional antenna. offers the R&S®EFL-Z100
VHF/UHF directional antenna as an ac-cessory. The
antenna has been optimized for measure-ments in the
aeronautical radio band and the 700 MHz band. In the
UHF band, the R&S®EFL-Z100 operates as an active
antenna. The two VHF dipoles can be removed. The K
factor of the R&S®EFL-Z100 is preinstalled in the
R&S®EFL110/210.

The R&S®EFL110/210 permits users to enter their own
K factors and use any suitable antenna.

R&S®PEFL-Z100 VHF/UHF directional antenna.



Extensive measure-
ment functions for

digital and analog
cable TV signals

Digital TV analyzer.

QAM
CCIR 60

<1.0E-8 H0DDoEEeas

CBER

70.5 dBpV CBER <1.0E-8
46.2 dB MER >38.0 dB

5 Serv.
- TVE-HD Pruebas - TDP - Radio Clasica HQ - Radio o

Video display with service information and bit rates.

Test receiver for digital and analog cable TV

The R&S®EFL210 analyzes digital QAM TV signals for
J.83/B. It measures level, C/N, MER, and BER before and
after Reed-Solomon, and outputs a user-defined quality
indicator for each parameter. This provides users with a
quick overview of signal quality. The constellation diagram
allows a detailed analysis. To capture and record the signal
quality over an extended period of time, the R&S®EFL210
test receiver is equipped with a counter that continuously
counts uncorrected data packets and sync loss events. For
analyzing analog TV signals, the R&S®EFL210 features a
videoscope function, level, V/A and C/N measurements,
as well as video and audio output for NTSC, PAL and
SECAM. The R&S®EFL210 measures the level of FM sound
broadcast signals and demodulates the audio signal.

MPEG decoding and video display

The simplest and fastest way to test the quality of a TV sig-
nal is to subjectively evaluate the audio and video content.
The R&S®EFL210 outputs crystal clear SD and HD videos
on its 5.7" TFT color display. It decodes MPEG-2 and
MPEG-4, and processes all HD formats up to 1080p. Audio
is output via the test receiver's built-in loudspeaker. To test
digital baseband signals, the R&S®EFL210 displays NID,
PID, SID, service names and service profiles and measures
video and audio bit rates.

Spectrum measurements with zoom function and
Combo mode

The R&S®EFL110/210 includes a spectrum analyzer for

the frequency range from 5 MHz to 2500 MHz. The zoom
function can be used to expand a subrange of the mea-
sured spectrum and to display it in a second trace. In cable
TV applications, for example, this makes it possible to dis-
play the entire received spectrum with all channels and

to simultaneously measure the spectrum of an individual
channel in detail. The unique Combo mode simultaneously
displays the three operating modes (TV signal analysis,
spectrum analysis and video output), allowing the user to
see all important information at a glance.

Combo mode display.

R&S®EFL110/EFL210 Cable TV Analyzer and Leakage Detector 5



Le a |(a g e d ete Cti O n Since the digitization of terrestrial TV, many countries have
discontinued TV broadcasting in the UHF range. The freed-
) up frequencies are now available as digital dividend for
I n Ca b | e TV other services such as LTE. Since cable TV continugs to
use the UHF band, leakage in cable TV networks will be-
come the most frequent cause of interference in LTE net-

1 etWO rkS tvr:cinsrli;g ggeﬁ&S@JEFu 10/210 is the ideal tool for detecting

The R&S®EFL110/210 can be carried using a shoulder and
waist strap so that users have both hands free for working
with the antenna. When the directional antenna points at
an interference source, the R&S®EFL110/210 immediately
registers an increase in level. The measured value is vis-
ible for a while in the spectrogram display, allowing users
to see radiated emissions that were only briefly indicated
by the antenna. Using the spectrogram, users can move

Leakage detection with the R&S®EFL110/210 and the R&S®EFL-Z100. the antenna back until the interference is visible again and
the antenna points to the source (see figure below). Users
follow the antenna movement with their eyes, and the
R&S®EFL110/210 supports them by generating an acoustic
signal. The pitch of the tone is proportional to the mea-
sured field strength.

Once the source of interference is detected and corrected,
the R&S®EFL210 TV test receiver can be used for a final
test of the TV signal quality.

The R&S®EFL110/210 is small, lightweight and robust and
has been optimized for outdoor use. Its 5.7" display adapts
itself to the ambient brightness and is always clearly vis-
ible. A special daylight mode makes it possible to read the
display even in bright sunlight.

Locating the source of interference

Nothing found Antenna pointing at the leak You have passed the leak!
Move Move
4 4
antenna antenna

' Move the antenna back I Previously detected
interference slowly

moving down the
waterfall.



Specifications in brief

Specifications in brief

FFT analyzer
Frequency bands

FM radio band
aeronautical radio band "
VHF/UHF band

700 MHz LTE band"
GSM band

WiFi band

Minimum detectable signal with R&S®EFL-Z100

In the aeronautical radio band
In the 700 MHz LTE band
FFT analysis

Graphical display
Acoustic signal
Spectrum analyzer
Frequency range
Span

Bandwidth

Level

Sensitivity

Trace function

Markers

TV test receiver (only R&S®EFL210)

Measurement functions

General

Temperature range

Dimensions
Weight

RBW 18 kHz, 10 MHz span
RBW 18 kHz, 10 MHz span
maximum span

FFT bandwidth

marker functions

split screen

built-in loudspeaker

resolution bandwidth

video bandwidth

maximum level

setting range

RBW 800 kHz, 100 MHz span
RBW 36 kHz, 5 MHz span

2 traces

3 markers

digital: J.83/B
analog: NTSC, PAL, SECAM

operating

permissible
W xHxD
with battery

80 MHz to 108 MHz
108 MHz to 139 MHz
139 MHz to 700 MHz
700 MHz to 800 MHz
800 MHz to 950 MHz
2400 MHz to 2500 MHz

19 pV/m

11 pV/m

100 MHz

20 MHz

peak search, peak to center, delta

FFT spectrum and waterfall

pitch of tone proportional to measured field strength

5 MHz to 2500 MHz
100 kHz to 2500 MHz
300 Hz to 6.4 MHz
100 Hz to 1 MHz

22 dBm

—-105 dBm to +20 dBm
< -88 dBm

<-100 dBm

max. hold, min. hold
peak, search, delta

level, C/N, MER, BER, constellation, MPEG, video and audio output
videoscope, level, V/A, C/N, video and audio output

0°C to +40°C

-10°C to +45°C

302 mm x 148 mm x 120 mm (11.89 in x 5.83in x 4.72 in)
2.48 kg (5.47 Ib)

" The instrument is optimized for maximum sensitivity in the aeronautical band and in the 700 MHz LTE band.

R&S®EFLT10/EFL210 Cable TV Analyzer and Leakage Detector 7



Ordering information

Base unit?

Cable TV Leakage Detector
Cable TV Analyzer and Leakage Detector

External accessories

VHF/UHF Directional Antenna

Rain Cover

R&S®EFL110 2116.8968.02
R&S®EFL210 2116.8974.02
R&S®EFL-Z100 2116.91568.02
R&S®EFL-Z1 2116.9087.00

2 Including carrying bag, two carrying straps, rechargeable battery, power cable, battery charger, 12 V car adapter, RF adapter set, SD card, USB cable, software and
operating manual on CD.

ApxaHrenbck (8182)63-90-72
Actana (7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHcK (4832)59-03-52
BnapuBoctok (423)249-28-31
Bonrorpap (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHOGypr (343)384-55-89
WNBaHoBO (4932)77-34-06

WxeBck (3412)26-03-58
UpkyTck (395)279-98-46
Kasanb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
JNiuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47
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MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HaGepexHble YenHbl (8552)20-53-41
HwxHuin HoBropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mensa (8412)22-31-16

Poccusa (495)268-04-70

Mepmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15
PsizaHb (4912)46-61-64
Camapa (846)206-03-16
Cankr-lNMetep6ypr (812)309-46-40
CapatoB (845)249-38-78
CeBacrtononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coumn (862)225-72-31
CraBpononb (8652)20-65-13

KasaxctaHn (772)734-952-31
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Tyna (4872)74-02-29
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Ydpa (347)229-48-12
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