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New in the 
Ka-Band
• How to receive the Ka-band in Europe
• Using the US American SL3 LNBs in Europe
• DiSEqC commands to control the Downconverter
• This is not for your normal TV viewer

 Satellite Reception in the Ka-Band 

Concentration is required to 
avoid silly mistakes. It's too easy to 
forget to switch to the right output 
and spend hours wondering why 
the spectrum is not changing as 
expected. 

This is Vitor in his workshop, 
doing what he enjoys most: getting 
the most out of technology...



■

C Band 4 GHz bis 8 GHz
X Band 8 GHz bis 12 GHz
Ku Band 12 GHz bis 18 GHz
K Band 18 GHz bis 26.5 GHz
Ka Band 26.5 GHz bis 40 GHz

■

99.0W (Ka-Band) 101.0W (Ku-Band) 103.0W (Ka-Band)

Input Low: 18.3-18.8 GHz
High: 19.7-20.2 GHz 12.2-12.7 GHz Low: 18.3-18.8 GHz

High: 19.7-20.2 GHz

Output Low: 250-750MHz
High: 1660-2150MHz 950-1450MHz Low: 250-750MHz

High: 1660-2150MHz
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 Satellite Reception in the Ka-Band 

TELE-audiovision has always 
been reporting on the latest de-
velopments in the Ka-band. We 
did this, for example, in the 08-
09/2007, 10-11/2009 and 08-
09/2011 issues. And now, once 
again, it‘s time for an update. We 
want to take a closer look at the 
situation in Europe.

Here are a few of the basics regard-
ing the Ka-band to refresh your mem-
ory. The spectrum for satellite TV re-
ception we are interested in is broken 
down into the following bands (table 
1).

Note that Ku stands for „K-under“, 
that is, UNDER the K-band, and Ka 

stands for „K-above“, that is, ABOVE 
the K-band. 

The first big hurdle in the Ka-band 
is its enormous frequency range. 
While a standard universal LNB can 
receive practically the entire Ku fre-
quency range, several different LNBs 
would have to be used for the K/Ka-
band since each LNB typically covers 
only about 500 MHz. The LNBs that 
are used for the Ka-band are not con-
sumer LNBs that are manufactured 
and marketed in the millions; instead, 
they are professional LNBs with corre-
spondingly higher prices.

For satellite DXers and TVRO fans 
who have limited budgets, there is a 

Ka-Band Satellite 
Reception in Europe
Vitor Martins Augusto

way to sneak into the Ka-band world. 
There are precisely two inexpensive 
ways to do it:

1) The Irish TV provider Saorsat of-
fers an FTA package in the Ka-band 
and you can get the necessary con-
sumer LNB that operates in the 19.7 
to 20.2 GHz range from an LNB manu-
facturer via the Internet at a cost of 
around 40 Euros. 

2) The American TV provider DirecTV 
carries some of their programming on 
two satellites in the Ka-band. For this 
there are several LNBs that are mar-
keted under the label SL3. Used ver-
sions of these LNBs can be purchased 
in the USA quite inexpensively. 

Keep in mind though that if you have 
them shipped to Europe, the customs 

The „White Ka“ LNB by Inverto 
is a consumer LNB for Ireland, 
that fits regular satellite dishes 
without any modification. It is 
actually a TwinLNB.

duty charges could be significantly 
high. Note that along with the SL3 you 
would also need a B-band converter 
(often labeled BBC). The DirecTV SL3 
LNB would cost about US$30 and the 
B-band converter would run about 
US$10. Don‘t forget to factor in the 
shipping costs and the customs duties.

For this report I experimented with 
both LNBs with the following results:

The LNB for the Irish TV provider 
is very easy to work with since it fits 
nicely in a standard universal LNB 
mount. Simply replace the existing 
universal LNB with this one and just 
like that you‘re working in the Ka-band 
although it‘ll only be in the 19.7 to 20.2 
GHz range.

 If you install this LNB in an exist-
ing motorized antenna system, you‘ll 
quickly get a feel for what‘s out there 
in the Ka-band. You can drive the an-
tenna to every known satellite posi-
tion and use a signal analyzer to see 
if there are any active Ka-band tran-
sponders.

To make a long story short, from 
my location here in Portugal with this 
„White Ka“ LNB I could only identify 
one transponder at 13.0E and eight 
transponders at 9.0E. The transpond-
ers on EUTELSAT 9.0E belong to the 
TooWay Internet service. The single 
transponder on HOTBIRD at 13.0E is 
also used for satellite-based Internet 
service. To confirm this I connected 
an older satellite modem and, sure 
enough, I was able to achieve a lock 
on that corresponding frequency.

But that was it! With this LNB and 
an 80cm antenna there were no other 
transponders that could be found from 
39.0E to 30.0W.

Why couldn‘t I receive the Irish TV 
provider Saorsat? They broadcast sev-
en RTÉ channels in DVB-S2 that hap-
pen to be unencrypted. The answer is 
quite simple: EUTELSAT 9.0E utilizes 
spot beams. With these extremely 

Ka-band LNB 
mounted at a rotary 
60cm consumer dish

or 8PSK modulation, I couldn‘t do any-
thing with these transponders.

Next was the SL3 LNB from DirecTV. 
This LNB is actually made up of three 
LNBs all built into one metallic form as 
a multifeed LNB. This multifeed LNB 
also has a built-in multiswitch that 
feeds the three satellite signals to four 
independent outputs. As is typical with 
multifeeds, these LNBs are mounted 
in such a way that the three satellites 
(99.0W, 101.0W and 103.0W) can all be 
received at the same time.

This created problems with DXers, 
especially with motorized antennas, 
since the two Ka LNBs are positioned 
in such a way that a two degree cor-
rection is needed. With DiSEqC motors 
like the SG2100 you can expect four 
impulses per degree.

The table at top puts it all together 
for the SL3 LNB (table 2).

The LNBs polarization is left or right 

small footprints, this package can be 
beamed with great precision to Ire-
land; even along the British coast, with 
a few exceptions, nothing can be re-
ceived anymore. 

These spot beams provide the fol-
lowing advantages for a satellite pro-
vider:

• Transponders can be broadcast to 
very clearly defined regions and that 
basically eliminates the need for en-
cryption like that taking place in Aus-
tria for example.

• The transponder frequencies can 
be used much more efficiently since 
the same frequency can be reused in 
other spot beams. TooWay essentially 
uses the same frequency across all of 
Europe but depending on your loca-
tion, different transponders would be 
used. This technique would allow the 
use of significantly higher bandwidths 
than could be used before.

And, with that, the 
test of this Ka-band 
LNB came to 
an end. Since 
TooWay does 
not use QPSK 
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circular and is switched with a 13/18V 
control voltage. The output signal from 
the central Ku-band LNB is in the 950 - 
1450 MHz range while the outputs from 
the two outer Ka-band LNBs (depend-
ing on the 0/22 kHz signal) is 250 MHz 
- 750 MHz and 1660 MHz - 2150MHz. 

Since satellite receivers can‘t receive 
the 250 - 750 MHz frequency band, a 
B-band converter (BBC) needs to be 
installed between the receiver and the 
SL3 the upconverts the 250 - 750 MHz 
range back up to the 1160 - 2150 MHz 

range.
The BBC is waiting for a 22 kHz con-

trol signal. But this is not the same 
continuous 22 kHz tone that is used 
with universal LNBs to switch between 
the low and high bands. This wouldn‘t 
make any sense since this 22 kHz tone 
is already being used to switch be-
tween the left and right LNBs. Because 
of this the BBC is switched on using a 
non-standard „E20300“ DiSEqC com-
mand and off using a non-standard 
„E20200“ command. The second Byte 

of a correct DiSEqC command usu-
ally specifies the receiver. The values 
considered here are 00 (all connected 
receivers) or 10 (each LNB, matrix or 
SMATV). That‘s why the Ka low band 
of both outside LNBs in the SL3 cannot 
be received with a standard receiver.

There are two ways around this: ei-
ther the BBC is modified or you use 
a programmable DiSEqC generator/
monitor. This is something you can 
find, for example, in the Kathrein MSK 
33 signal analyzer. This somewhat old-
er signal analyzer doesn‘t just simply 
support DiSEqC 1.0/1.2/2.0, it also ex-
pects that the user will enter in RAW 
DiSEqC sequences manually. What ap-
pears to be complicated and not very 
user-friendly, is actually an absolute 
top feature. Aside from that, the DiS-
EqC monitor can also be used to log 
DiSEqC commands.

At this point we‘d like to make a 
suggestion to today‘s signal analyzer 
manufacturers: a DiSEqC monitor to 
display and set DiSEqC control com-
mands is a very important feature to 

1. The DirecTV SL3 LNB is a complex 
and heavy LNB. It is actually a multi feed 
combination of three separate LNBs, 
connected through an internal multi 
switch to provide the output signal on four 
individual connectors. It is no surprise 
that the LNB weighs 650 grams, making it 
too heavy for the motor to rotate properly.
2. This is how the inside of the SL3 LNB 
looks like. One can clearly recognize the 
three different LNBs and the multi switch 
PCB. 
3. The feedhorn is actually composed of 
three feed horns.
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nothing to be found in the 18.3 to 18.8 
GHz band. It‘s not exactly a positive 
result. 

But that doesn‘t mean it will always 
be like that; the Ka-band will certainly 
continue to be expanded on.

The transmissions in the Ka-band 
typically are not modulated in DVB-S/
S2. Because of the intolerance to rain, 
an IP-based transmission in this fre-

quency range is preferred, in which 
packets containing errors can be re-
quested again.

The Ka-band is immense and it’s 
especially in the higher frequencies 
where you‘ll find a lot of communi-
cation signals. The average person, 
though, doesn‘t know about this since 
it’s not advertised anywhere. This 
range is used, for example, in military 

applications. But it’s precisely these 
kinds of communications that are ex-
citing to the DXer! Who wouldn‘t want 
to listen in to these professional com-
munications?

The main problem, though, is the 
difficulty in finding a matching LNB and 
feedhorn for the different frequency 
ranges in the Ka-band. And even if they 
would be available, you‘d still have a 

1. The B-Band Converter (BBC). It is used to convert frequencies from 250 MHz – 750 
MHz up to 1660 MHz – 2150 MHz. This is a good example on how prices drop, when mass 
production occurs, this BBC is now the cheapest available converter of its type. The BBC 
is to be attached on the HF connector of the satellite receiver.
2. Fortunately it is fairly easy to open the B-Band Converter (BBC). Just slide a sharp tool 
on the side and open it carefully. There are two brackets holding the plastic together and 
you don’t even need to remove the sticker on the other side. 
3. The modification is fairly simple. Just cut pins 17 and 18 of the main IC or try to melt 
the solder and lift the pins. Then solder two wires according to the picture to permanently 
activate the Ka/Low-Band.

have when testing complex and/or 
exotic DiSEqC installations. Unfortu-
nately, though, modern devices don‘t 
include this feature anymore. Some 
homemade solutions to build your own 
DiSEqC test equipment can be found 
on the Internet but it‘s not always easy 
to find the necessary components in 
electronics stores.

For this reason I first used my Kath-
rein MSK 33 to activate the Ka low band 
on the SL3 and once again scanned 
every satellite position. 

And once again there were difficul-
ties. It didn‘t take long to realize that 

commands are not directly supported. 
To put together a DiSEqC string eve-
ry time I want to move the antenna 
is just too complicated for me. That‘s 
why I used a different signal analyzer 
to move the antenna, the KWS VAROS 
109, that I tested in the 01-02/2013 
issue of TELE-audiovision. This ana-
lyzer sports a very fast spectrum that 
greatly simplifies finding satellites and 
transponders especially since you can 
drive the motor to the east and west at 
the same time.

And to be able to analyze the Ka 
low band with the KWS VAROS 109, I 
used the TP204 DiSEqC monitor from 
Spaun. It‘s installed in between the 
receiver and the LNB and comes with 

- 750 MHz to the needed 1660 - 2150 
MHz range can be found for a mere 
US$10. What a steal!

There are two different modifica-
tions that would place the BBC in con-
tinuous operation. Keep in mind that 
the radio amateur is not interested in 
passing through the LNB supply volt-
age and thus deactivates this as a first 
step. Obviously, when working with 
LNBs, you don‘t want to do this; you 
don‘t want to interrupt the power sup-
ply to the LNB.

Of the two different methods, we 
suggest the easier of the two for the 
connection of the SL3. Here two pins 
on the IC would have to be disconnect-
ed (with luck you can simply unsolder 
them and then bend them up) and two 
wires would have to be soldered. The 
two wires would jump out the on/off 
switching and force the converter into 
continuous operation.

4. The SL3 is custom-made for DirecTV and is to 
be used with DirecTV satellite dishes. The LNB 
does not fit to regular feed holders, so I had to 
improvise a little. Using two screws I attached a 
metallic plate to the LNB which then was glued 
with tape to the dish. This is only a temporary 
solution, but worked well and was easy to do. This 
is really a big and heavy LNB.
5. Yes, ir worked just fine! The DirecTV SL3 LNB 
mounted a European regular dish. But it was too 
heavy for the motor, which coul dnot handle the 
additional weight.

the SL3 uses much more power than 
a standard universal LNB. And then 
there‘s its much heftier weight of 650g. 
Because of this the motor could not 
properly turn the way it‘s supposed to. 

The solution here was to manually 
disconnect the cable from the motor to 
the LNB. A better solution would be to 
use a DiSEqC switch and, just before 
moving the antenna, switch to an un-
occupied DiSEqC 1.0 position thereby 
interrupting the power going to the 
SL3. You could also attach a counter-
weight to the antenna.

At the same time, it‘s not exactly 
that easy to drive a motor with the 
Kathrein MKS 33 since DiSEqC 1.2 

an extra output for an analyzer. I used 
the Kathrein MKS 33 as the receiver in 
order to be able to generate the nec-
essary DiSEqC control commands and 
for analysis I used the KWS VAROS 
109. 

As a side effect I was able to verify 
with the TP204 that DiSEqC commands 
were actually sent.

Since it‘s still rather uncomfortable 
to use two different signal analyzers, 
I searched the Internet for instruc-
tions on how to modify the BBC and 
found what I was looking for. This BBC 
has created quite a bit of interest with 
radio amateurs. An inexpensive fre-
quency converter that can convert 250 

But then, just as I was ready to do 
this modification, I found out about a 
new Windows program: Easy Blind-
scan Pro (EBS). This program uses the 
same STREAMREADER.DLL as the be-
loved CrazyScan and its functionality 
is similar to CrazyScan. In addition to 
the comfortable, user-friendly inter-
face, this software can also send RAW 
DiSEqC commands. 

The DiSEqC implementation in this 
software is exemplary in that complex 
command sequences are also sup-
ported so that unusual systems, like 
my two SG2100A motorized antennas 
(see TELE-audiovision 11-12/2012) 
can be handled automatically without 
any tricks. For this reason I haven‘t 
yet modified my BBC so that I could 
continue to switch between the SL3‘s 
Ka low band and Ka high band.

And the result of all of this work? On 
all of the satellites that I can receive 
from my location in Europe there was 
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1. The Kathrein MSK 33 shows the 
Ku-Band from 950 MHz to 1450 MHz and 
the Ka/High-Band from 1650 MHz to 2150 
MHz. The BBC is not active. 
2. Using the DisEqC-Monitor of the MSK 33 
one can enter the RAW DiSEqC command 
“E20300” to activate the BBC.
3. The TX key sends the command.
4. On the spectrum the Ku-Band from 950 
MHz to 1450 MHz remains the same, but 
the frequency range from 1650 MHz to 2150 
MHz now shows the Ka/Low-Band of the 
SL3 LNB.
5. Using the DiSEqC-Monitor the RAW 
DiSEqC command “E20200” is issued to 
switch the BBC off.
6. As expected, the Ku-Band is shown with 
the Ka/High-Band again.
7. The KWS VAROS 109 provided excellent 
aid in handling the motorized dish and 
rendering a real-time spectrum. Because 
both Ka-Band LNBs of the SL3 are 2 
degrees away from the centre focus I 
could not just position the dish with the 
GOTOn command. I had to manually 
sweep the antenna. This is an easy 
task for this meter, as it can flawlessly 
operate the motor using DiSEqC-1.2 while 
simultaneously rendering the real time 
spectrum.

8. Using the Spaun TP204 DiSEqC monitor 
to verify if the MSK 33 is sending the 
DiSEqC commands and to use the analyzer 
output connector with the KWS VAROS 109.
9. Teamwork of the satellite meters: the 
Kathrein MSK 33 does the switching while 
the KWS VAROS 109 renders the real 
time spectrum in search of any Ka-Band 
transponders.



138 139TELE-audiovision International  —  The World‘s Largest Digital TV Trade Magazine  —  05-06/2013  —  www.TELE-audiovision.com www.TELE-audiovision.com  —  05-06/2013  —  TELE-audiovision International  —  全球发行量最大的数字电视杂志

hard time doing anything with 
them since the modulations in 
use cannot be received with a 
normal tuner. And then let’s not 
even talk about the encryption 
that would be in use.

So what then? All that work 
for nothing? Well, no, not really. 

For one thing this discovery 
excursion into these new fre-
quency territories is interest-
ing; you can also learn a lot 
from this. Nevertheless, right 
now only those truly dedicated 
DXers would have fun in the Ka-
band. 

Outside of the USA and Ire-
land, where you‘d regularly find 
TV broadcasts in the Ka-band, 
there‘s really nothing to receive 
for the normal viewer. 

This technology is also not 
really suitable for DX recep-
tion (long-distance reception) 
because of the spot beams that 
are used. 

Yet there exist entirely new 
possibilities: feeds can be sent 
very inexpensively to broad-
casting centers as an IP packet 
and this is exactly what is al-
ready being marketed by the 
company NewSpotter in Italy. 
Small cars such as the Smart 
are fitted with self-aligning an-
tennas and transmit news feeds 
via EUTELSAT 9.0E back to their 
headquarters or for events in 
outlying areas they can offer 
satellite Internet access over 
WiFi. 

So, there is actually some-
thing going on in the Ka-band!

Comparison 
Ku (10.7-12.7GHz) vs
Ka (19.7-20.2GHz)
Each pair shows the respective 
satellite in the Ku-Band (10.7 GHz 
– 12.7 GHz) and in the Ka-Band 
(19.7 GHz to 20.2 GHz). Notice that 
a valid signal requires an RF level 
above approximately -59 dBm. 
EUTELSAT 9A at 9.0E contains 
4 transponders in the Ka-Band, 
which belong to the TooWay 
satellite based internet service. 
Using the KWS VAROS 109 it 
was possible to see a Ka-Band 
transponder on HOTBIRD at 13.0E. 
Using an old satellite modem could 
get some feedback, but since I had 
no valid subscription I could not 
further test it.
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Example 09.0E with SL3 - 
Ka (18.3-18.8GHz) vs 
Ka (19.7-20.2GHz)
1. EBS Pro showing the RF scan of the Ka/High-Band.
2. Using the valuable possibility of sending RAW 
DiSEqC commands, the “E20300” sequence is sent to 
the BBC.
3. After a new RF scan, one can see the Ka/Low-Band of 
the SL3. No modification to the BBC was required.

http://www.m0dts.co.uk/datv_converter.htm2 
Digital Amateur TV website with instructions on modifying a B-band 
converter (BBC) to permanently activate the conversion from 250 - 750 MHz 
to 1660 - 2150 MHz.
http://www.satelliteguys.us/threads/
282172-SL-3-LNB-KA-Band-FTA-receiver-in-europe 
Topic in the Satellite Guys Forum to use the SL3 LNB in Europe.
http://www.newspotter.it 
NewSpotter – Distributes and leases, among other things, small cars with a 
Ka-band satellite link.


