TEST REPORT

| LTE Filters |

Easily Remove LTE Interference

As the 4G mobile commu-
nication is becoming more
and more common today
all over the world, LTE data
transmission may some-
times interfere with normal
digital terrestrial TV recep-
tion. LTE channels are locat-
ed in the frequency spec-
trum just above terrestrial
TV channels. You may en-
counter such interference in
the form of a loss of sound,
blocky or pixelated images
or loss of some channels.
These symptoms might be
experienced occasionally or
all of the time.

Of course, there might be
more causes of such symp-
toms, for example: mis-
aligned antenna or unrelia-
ble coax cable connections.
However, if your antenna is

aimed correctly, cable in-
stallation also looks OK, and
the problem exists first of
all for higher frequency TV
channels (higher channel
number), LTE transmissions
should be suspected.

Fortunately, there is a
very simple solution that
everybody can use: passive
low pass filter inserted in a
cable connection between
an aerial and a DVB-T or
DVB-T2 receiver. We have
described one such filter:
SPAUN SMF 790 LTE stop
band filter in the 04-05/2012
issue of TELE-satellite.
Since then, SPAUN have ex-
panded their product line by
adding three other models:
SLTE 30, SLTE 60 and SLTE
90, and we decided to have
a closer look at them.
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As always with SPAUN
products, they are perfectly
finished off, have very clear
markings and every product
has a leaflet with techni-
cal advices and short form
product specification. The
products differ in connector
types: F or IEC and female-
female or female-male con-
figuration. So, depending on
your installation you may
want to chose this or that
model. They also differ in
frequency response.

Let's first look at the
SLTE 30: this filter does not
have a very sharp roll-off,
in other words, its signal
attenuation increases with
frequency at a moderate
rate. However, it can reach
more than 60 dB attenua-
tion. It has a classical low
pass filter characteristics.
The filter has a female F
connector on one end and
male F connector on the
other. So, it is possible to
install it directly on your
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terrestrial receiver antenna
terminal without adding any
additional coax cable.

Next ist the SLTE 60: it of-
fers very steep edge ampli-
tude response right above
790 MHz. However, it is not
a low pass filter but a band
stop filter. So, above about
850 MHz its attenuation be-
comes small again. It has
IEC connectors and due to
that it is well prepared to be
added to the TV receivers
equipped with this type of
antenna connector. Some-
times some of signal dis-
tribution components are
equipped with this type of
connector and then SLTE 60
is a very convenient choice.

Finally, the SLTE 90 is
a low pass filter with ex-
tremely steep character-
istics. According to SPAUN
specification, SLTE 90 per-
formance is really the best
among these three models.
It has female F connectors
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on both ends, so in most
applications you will have
to add an additional short
coax cable with male F con-
nectors to hook it up.

In order to test the filters,
we created a setup consist-
ing of a wideband noise
generator and a terrestrial
TV spectrum analyzer. We
took a number of screen
shots. We maintained the
same frequency span set-
ting so that you could see
the difference in the steep-
ness of filter characteristics

among the filter models.
As expected, both SLTE 60
and SLTE 90 had very sharp
roll-off while the SLTE 30
filter had a moderate one
(Figure 1 through 7).

Then, we measured all
the filters at the frequen-
cies for which their attenu-
ation had been specified by
SPAUN. We got results very
close to the manufacturer’s
data. We must note here
that in some measurement
points filter attenuation was
so deep that our TV analyz-
er was not able to measure
it accurately. For example,
our analyzer measured at-
tenuation > 41.2 dB” at the
point where SPAUN specifi-
cation read 45 dB. Simply
our general purpose TV sig-
nal analyzer was not able to
measure characteristics of
high quality filter at points
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of high attenuation. In this
case, we left 41.2 dB as a
measurement result but we
had a good reason to be-
lieve that indeed those 45
dB were achieved for SLTE
90 at 823 MHz.

In the graph, we present
the measurement results of
all three filters at the fre-
quencies at which we com-
pared their performance
with the specification. Also
here you can easily see the
difference among the filter
models. Please note though
that straight line interpola-
tion between the measured
values does not reflect actu-
al filter characteristics. The
purpose of those straight
line segments is just to
make it easier to identify
which measurement point
belongs to which filter mod-
el. The actual character-
istics are presented in the
analyzer screenshots.

Finally, we took the ana-
lyzer screen shots showing
all three filters response
in the full analyzer band-
width: up to 1 GHz. In these
pictures, it is clearly vis-
ible that the SLTE 60 is a
band rejecting filter while
the other two are low pass
filters. If you take a clos-
er look, you will also no-
tice that the SLTE 30 has
smoother transition from
pass band to stop band
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The SLTE 30 is ' www. TELE-audiovision.com
easy to install: just
plug it directly into
the antenna input e Electrical parameters meet manufacturer‘s specifications
of your terrestrial e Very high attenuation in stop band (LTE band)

receiver.
e Very solid workmanship and attention to detail

F e None

than the other two.deyices.. All these FREQ: IIEEEX MHz FREQ: IIEEENT MHz
facts are perfectly in line with SPAUN LEVEL: 69.3 dBpV LEVEL: 64.8 dBpV

specifications.

We can conclude that these filters
perfectly help to reduce any LTE in-
terferences. With the three different
models and their different connectors
you can choose the perfect filter for
your existing setup.

FREQ: IMEEFNT MH2 ~--—--FREQ: IMEELN] MHz e - FREQ: IMEEEXH MHz

LEVEL: 69.6 dBpV LEVEL: 39.7 dBuVvV LEVEL: 66.9 dBuv

FREQ: IMMEEENT MH2 FREQ: IMEEF MHz FREQ: LN MHz

LEVEL: 66.7 dBuvV LEVEL: 70.4 dBpv LEVEL: 66.9 dBuv

FREQ: IIESENT MHz e FREQ: IIEEITN MHz 7 1. Frequency Response of SLTE 30 at 782 MHz
LEVEL: 36.7 dBpV 35.9 dBpV 2. Frequency Response of SLTE 30 at 794 MHz

"""""""""""""""" 3. Frequency Response of SLTE 30 at 813 MHz
4. Frequency Response of SLTE 60 at 782 MHz
5. Frequency Response of SLTE 60 at 794 MHz
____________________________ 6. Frequency Response of SLTE 90 at 782 MHz
7. Frequency Response of SLTE 90 at 794 MHz
8. Full Bandwidth Spectrum with the STLE30

9. Full Bandwidth Spectrum with the STLE60

10. Full Bandwidth Spectrum with the STLE90
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SPAUN
SLTE 30
SLTE 60
SLTE 90

Low Pass and
Band Stop Filte

e available with different connectors

Durchgangsbere
Sperrberefch /Sto,

e both low pass and band stop filter types available
e easy installation directly at receiver or tv-set
e perfect workmanship
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