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Customized test receivers for  
detecting leaks in cable TV networks
Leaks are unacceptable. What plumbers and secret agents have known for many years has now become 

a critical issue for cable TV network operators as well. Due to the digitization of terrestrial television, the 

former UHF TV band is now available as digital dividend for wireless communications services. These 

services can be subject to interference caused by unwanted emissions from cable TV networks, and this 

interference must be detected as fast as possible. 

Potential for conflict:  
LTE networks and cable TV in the UHF range
Since the digitization of terrestrial TV, many countries have dis-
continued TV broadcasting in the UHF range. The freed-up fre-
quency band – available as digital dividend – was auctioned off 
to private operators. These operators plan to set up LTE net-
works in the UHF range in order to provide fast, mobile Inter-
net and to improve Internet access in rural areas. To ensure 
the quality of services and prevent damage to their business, 
the new license owners take great care to ensure that no inter-
ference occurs in their part of the spectrum. Unlike terrestrial 
television, cable TV continues to use the UHF band and over-
laps with the new LTE networks. If leaks occur in cable TV net-
works, interference in LTE networks is inevitable.

US leadership position
The US FCC regulatory authority long ago defined strict lim-
its for radiated emissions in the aeronautical radio band 
from 108 MHz to 139 MHz. Limits* for the range between 
700 MHz and 800 MHz in which the new LTE networks oper-
ate have recently been introduced (Fig. 2). The objective of 
the FCC limits is to protect LTE networks from unwanted radi-
ated emissions from cable TV networks. As owners of the 
spectrum, LTE network operators can force cable TV network 
operators to comply with these limits. 

Cable TV network operators accountable
Many cable TV network operators still do not have measur-
ing equipment capable of detecting radiated emissions in 
the UHF band. Measuring equipment for the VHF aeronauti-
cal radio band has been around for some time now, but it is 
narrowband and cannot detect UHF signals. However, this is 
necessary since leaks at higher frequencies generate for more 
emissions than leaks at lower frequencies. Sometimes the 
field strength of radiated emissions from a poorly tightened 
screw connector can barely be measured in the VHF band, 
whereas in the UHF band it is significantly above the permis-
sible limit. 

Measuring instruments for detecting leaks in cable TV net-
works must be sensitive and designed for broadband opera-
tion in order to reliably detect limit violations in both the VHF 
and UHF band. They must be fast enough to detect even spo-
radic interference and also be able to make interference visi-
ble long enough for users to see it.

Fig. 1 R&S®EFL110 with  

R&S®EFL-Z100 VHF/UHF 

 directional antenna.
* FCC Electronic Code of Federal Regulations, Title 47, Part 76 “Multichannel video 

and cable television service”, §76.605.
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Interference detection using FFT analysis and  
a directional antenna
A combination of FFT analysis and spectrogram display is the 
right method for this task. FFT analysis covers the entire fre-
quency band of interest or individual subbands and calcu-
lates the signal spectrum. The spectrogram display is used 
to make sporadic interference visible for a while. The current 
FFT spectrum is color-coded and displayed in the top line of 
the spectrogram. Previous measurement values slowly move 
downwards. This type of display is also referred to as water-
fall diagram. 

Simply detecting radiated emissions is not enough; the 
source of interference also has to be located. This requires a 
directional antenna. When the directional antenna points at 
an interference source, the test receiver immediately registers 
an increase in level. The measured value is visible for a while 
in the spectrogram display, allowing users to see radiated 

emissions on the display that were only briefly indicated by 
the antenna (Fig. 3). The spectrogram helps users to identify 
interference sources. Measuring instruments that generate an 
acoustic signal where the pitch of the tone is proportional to 
the measured field strength are particularly helpful.

Customized test receivers from Rohde&Schwarz
The R&S®EFL110 cable TV leakage detector and the 
R&S®EFL210 cable TV analyzer and leakage detector are two 
new test receivers specially designed for detecting leaks in 
cable TV networks (Fig. 1). Both instruments include an FFT 
analyzer with spectrogram display and a sweep spectrum 
analyzer and are able to measure the frequency range from 
5 MHz to 2500 MHz. To verify compliance with the FCC lim-
its, their sensitivity is optimized for the bands from 108 MHz 
to 139 MHz and 700 MHz to 800 MHz. A VHF/UHF direc-
tional antenna is available as an accessory. The R&S®EFL210 
has been additionally equipped with a TV test receiver that 
supports the US J.83/B cable TV standard and the NTSC, PAL 
and SECAM standards for analog television. Once the source 
of interference has been eliminated, users can test the TV 
signal quality. The R&S®EFL110 and R&S®EFL210 are small, 
lightweight, robust and battery-operated and have been opti-
mized for outdoor use. The 5.7" display adapts itself to the 
ambient brightness and is always clearly visible. A special 
daylight mode makes it possible to read the display even in 
bright sunlight.

The R&S®EFL110 and R&S®EFL210 test receivers are ideal 
tools for cable TV network operators, helping them to eco-
nomically and quickly find leaks in their networks – before 
authorities have to act.

Peter Lampel

Frequency range

Limits for radiated 
emissions

f ≤ 54 MHz
15 μV/m at a distance 
of 30 m

54 MHz < f ≤ 216 MHz 
(includes the aeronau-
tical radio band from 
108 MHz to 139 MHz)

20 μV/m at a distance 
of 3 m

f > 216 MHz  
(includes the LTE 
band from 700 MHz to 
800 MHz)

15 μV/m at a distance 
of 30 m

Fig. 2 FCC limits for 

radiated emissions in 

the VHF/UHF band.

Fig. 3 Interference sources can be easily located using the directional antenna and spectrogram display.
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