TEST REPORT

Satellite Headend

SPAUN
BluBox 16
• excellent technical quality due
to specially designed hardware
ICs
• automatically detects faulty
settings
• extremely easy to use
• each unit contains a full tuner
and QAM modulator
• adjacent channel allocation
possible
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TEST REPORT

Satellite Headend

16 Satellite Tuners And
16 QAM Modulators in One Unit
Headend equipment usually comes in 19” units to
be fitted in a standard 19”
rack. And we expect a satellite headend to consist of
several devices: a professional satellite receiver with
a transport stream output,
a re-multiplexer and a QAM
modulator. Imagine our surprise when SPAUN’s new
BluBox arrived at our lab; we
had to revise our thinking
about how a headend system has to look like. We are
often impressed by the pro-

gress in commercial satellite
receivers and now the same
happens with headends.
SPAUN’s BluBox 16, when
compared to a traditional
head end equipment, is not
just a technological step, it
is a giant leap forward.
The BluBox16 is not designed for a 19” standard
rack. It is housed in a quite
small metal enclosure - 32
x 24 x 22 cm (about 13.5”
x 9.5” x 8.5”) and it is supposed to be installed on the
wall with four screws. The

box is blue (the standard
color for SPAUN) and has
very clear labels and a table with basic parameters
printed on the front panel
(what is also very typical
for SPAUN). BluBox 8 and
BluBox 16 come in the same
enclosure but the latter has
greater possibilities.
BluBox 8 has one signal
module and BluBox16 (such
unit was in our test) has two
signal modules.
BluBox16
has 8 signal connectors: 4
for satellite signals (DVB-S/

S2) and four for cable TV
signals (DVB-C QAM). There
are also 2 RJ45 Ethernet
connectors and 24 status
LEDs on the front panel.
A power socket is placed
on the bottom side of the
box, which leads to two
power supply units inside
the box. Yes, that’s right,
SPAUN added redundancy
here: even if the main power
supply breaks, the BluBox
keeps working with the
spare power supply. This is
what true professionalism is
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1. 8 QAM chanels generated by one BluBox module
2. 16 QAM channels generated by two BluBox modules
3. Excellent output signal quality
4. Individual QAM channel level can be adjusted

all about: to be save against
failure. What else is worse in
a tv distribution system than
subscribers loosing their signals. The second power supply gives the SPAUN BluBox
an outstanding feature in
high reliability and up-time..

Satellite IF signals are
connected to the F connectors located in the upper
part of every module. You
can connect signals either
from individual LNBs or from
different outputs of a twin/
quad/quattro LNB. While

the very top connector is always just a satellite IF input,
its lower companion can be
configured as an input number 2 or a looped through
output of input 1.
To do this and all other
configuration settings, you
need to connect the BluBox
to your computer network.
After hooking up an Ethernet
cable to the RJ45 connector
on the front panel, you can
run an Internet browser on
any computer connected to
the same computer network
and enter its IP address:
192.168.1.250. In a second
or so, you can see a web
page generated by BluBox
and you can set everything
on the sub pages. All pages
are available either in German or in English.
Just below the Ethernet
connector in every module,
you can see two connectors
dedicated for DVB-C QAM
signals. The very bottom
one is just the output where
the digital cable TV signal is
generated and can be further fed to your cable network. The connector above
is an input where you can
insert a signal from another
BluBox unit. In such simple
way, you can sum up the
outputs of two modules of
BluBox 16. In the same way,
you can sum up signals from
separate BluBoxes units.
And now, the most exciting
information
about
SPAUN BluBox 16. Every
signal module of the BlueBox 16 can convert not fewer but 8 different satellite
transponders to 8 fully configurable DVB-C QAM channels. In other words, one
BluBox 16 is able to convert
16 transponders to 16 QAM
channels! We could not believe it. But, yes, BluBox 16
has in fact 16 independent
satellite tuners and 16 independent QAM modulators!
And everything is fully configurable. Can you imagine
that? That’s why we call it a
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giant leap forward in headend technology.
The BluBox 16 design is
based on special integrated
circuits called FPGA (Filed
Programmable
Gate
Array). To put it simply, they
are a kind of digital signal
processors in which many
features are implemented
in the very complex hardware rather than software.
Thanks to that, they are significantly faster than traditional processors relying on
programs. But that’s not all.
This sophisticated hardware
made it possible to achieve
such a clear output signal
that you can simply connect
QAM outputs in series without any filtering. SPAUN’s
user guide gives an example
of connecting the outputs of
three BluBoxes 16 and generating 48 QAM channels
in total (approx. 350 SD/
HD programs of high quality). And all this without any
combiner or filter – just 3
BluBox 16 units and a few
pieces of coaxial cable with
F connectors on both ends.
The BluBox 16 is accompanied by a single page instruction explaining how to
connect it to the PC network
and download a full operating manual. We followed the
instructions and in a minute
we were looking at the
web page generated by the
BluBox 16. We downloaded
the operating manual and
found out that it was very
comprehensive and detailed
but at the same time organized in a logical manner. It
was really easy to follow
it and lots of screen shots
made the reading and understanding even easier.
We skimmed the manual
but as soon as we realized
how logical and intuitive
everything was arranged,
we put it aside and started
setting up the box with the
wizard that pops up at the
beginning and helps in initial installation. Later, we

played with various configuration settings available in the sub pages of
the 192.168.1.250. By the
way, even this IP address
at which BluBox is normally
available can be changed by
the user. So if you expect
you may need frequent configuration changes of several BluBox modules, you may
give them individual addresses (like 192.168.1.249,
192.168.1.248,...) and connect them permanently to
your computer network. If
you think that you will only
occasionally need to correct
the settings, you may leave
the address unchanged and
connect to your network
only one module at a time to
edit and save the settings.
That’s how we did it during
our test.
If you have one BluBox
16 and want to insert satellite TV and radio channels
from a Ku-band satellite into
your cable network, probably the best idea is to use
a quad LNB and configure
all four satellite inputs/outputs of the BluBox as the
ordinary inputs. Then, you
connect each LNB output to
the BluBox 16 satellite input.
In this way, you will have a
guarantee that you will be
able to select any combination of transponders from
the Ku-band satellite, no
matter low/high band or H/V
polarization. Of course, you
can do the same with quattro LNB.
The configuration process
is simplified by the SPAUN
software to the maximum.
While you can do it by selecting a satellite transponder from the list (by
its frequency), you can do
that also by selecting a TV
channel name from the list
(like FTV, CNN,...). Presently, BluBox 16 has the most
popular European satellites
stored in its memory (ASTRA 19.2° East, HOTBIRD
13° East and EUROBIRD 9°

East) but you are able to add
additional ones by yourself.
After selecting the satellite
transponder (either directly
or by choosing the TV channel from that transponder),
you select the frequency of
the QAM channel that is supposed to carry the content
of the satellite transponder.
You simply pick it from the
list which contains QAM
channel numbers and corresponding frequencies.
By default, the box assumes 256QAM and 6.9 Ms/
sec. However, after switching the user interface from
basic to expert mode, you
are free to change it to any
QAM order and any symbol
rate. However, we advise
to keep 6.9 Ms/sec as this
matches the 8 MHz channel
bandwidth normally used in
cable TV.
If you do everything like
we described above, you
should notice that all 10
status LEDs of the module located above the RJ45
connector turn from amber
to green. This means that
the BluBox 16 locked to all
programmed satellite transponders and generated

Setup windows
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corresponding QAM channels.
To find out how foolproof
the unit is, we intentionally
changed the settings for one
QAM channel. Instead of the
default 256QAM constellation, we set 64QAM. Immediately, the front panel
LED indicator assigned to
the channel as well as its
counterpart on the PC monitor changed from green to
amber. After clicking it on
the PC monitor, a window
popped up listing all the parameters of the channel and
the cause of the problem became obvious. The total bit
rate of all TV and radio channels from the selected satellite transponder was greater
than what the QAM channel
modulated with 64QAM with
6.9 Ms/sec symbol rate can
carry.
If you are a little bit familiar with digital TV, you
know what to do. You can
either increase the symbol rate (but normally, you
would not like to do that as
this would interfere with the
adjacent channels), increase
the QAM to maybe 128QAM
(and if this is not enough, to
256QAM) or remove some
TV channels from the satellite content to be included in
the QAM channel. We did the
last thing and after blocking
two TV channels the total bit
rate decreased enough to be
handled by the 64QAM and
6.9 Ms/sec channel. All LEDs
were green again.
We decided then that it
was time to take a few measurements at the outputs of
the BluBox 16. We configured 8 channels of one module of the unit in such a way
that every second cable TV
channel was occupied. We
did so for easy channel identification in a spectrum view
of a signal analyzer that we
connected to the output. Of
course, the BluBox hardware
is good enough to generate
adjacent cable channels. 8
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QAM channels appeared at
the output of the module as
expected. As you can also
see it for yourself on the attached photos, there were
no spurious signals visible in
the spectrum but only eight
very clean modulated carriers.
After such promising beginning, we configured the
second module in a similar
fashion but selected different channel frequencies of
course. After connecting the
output of the first module to
the QAM input of the second module we measured
the signal at the output of
the second module where
the summary signal of both
modules was expected. All
16 QAM channels looked
brilliantly. See the picture.
We checked that we can
see the videos of the TV
channels transmitted in the
QAM channel and took a
few measurements. As we
expected, the purity of the
signal was tremendous - almost no noise at all. MER at
37.3 dB and BER < 0.9 E-9
were at the end of our meter’s scale. The measured
signal power was matching the settings done in the
BluBox 16 very well. We
checked that indeed you are
able to set the output power
of all QAM channels in the
range: 62...82 dBµV in 1
dBµV increments as stated
in the specifications.
But you can do more than
that when setting signal levels. The BluBox 16 lets you
set individual deviation in
signal levels of various QAM
channels from -6 through +3
dB in 0.5 dB steps. We did
the maximum increase for
one channel and maximum
decrease for another channel and took the photo. Everything worked as expected.
By adjusting the power of
individual QAM channels you
are able to compensate for
the losses in a cable network. Normally, you will
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increase the power for the
channels of higher frequencies and decrease for those
at the lower end of the spectrum.
The BluBox 16 had no
problem in processing DVBS and DVB-S2 signals. Of
course, the content of the
transponder (MPEG-2 or
MPEG-4) does not matter as
the BluBox does not decode
and re-code video of the TV
channels. If something is in
High Definition on a satellite
transponder, it will be left in
HD in the cable network.
SPAUN provides us with
quite a choice of different
settingsfor the satellite input and cable output. For
example, you can set manually the LOFs of the LNB
as well as its changeover
frequency. Explanation for
less advanced readers: the
low-band and hi-band of Kuband overlap each other; so
the central part of Ku-band
can be received either with
lower LOF (9750 MHz) or
higher LOF (10600). In a
normal set-top-boxes this
decision is taken by the box
manufacturer and the user
has no freedom to change it.
DiSEqC 1.0 is supported.
You can select toneburst:
off/A/B or satellite A/B/C/D.

You can manually select
the presence of the 22 kHz
waveform as well as the
LNB voltage (13/18 V). You
can edit, remove or add new
transponders like in a regular satellite TV receiver but
additionally you can label
every transponder, for example with the name of the
provider.
Individual channel numbers can be assigned to the
TV and radio channels contained in the generated QAM
channels. And if the set-topboxes used in your cable
system are supporting LCN
(Logical Channel Number)
functionality, the channel
order in their channel lists
will be exactly as you want it
to be. As mentioned before,
you can block some channels
from appearing in the cable
network simply by removing
ticks next to their names in
the appropriate menu (in the
expert mode).
The BluBox gives you also
some possibilities to manipulate NIT, SDT and CAT
tables. You can change IDs
of the network, service or
conditional access system.
If you wish, you can replace the original network
name with your own network name but you have no

possibility to rename the
original TV and radio channel. Some expertise is required when tinkering with
theses settings especially in
NIT processing. Fortunately,
everything is explained in
great detail in the operating
manual. Moreover, the default settings (without processing the tables at all) will
be perfect anyway for most
customers.
To sum up, setting up the
BluBox 16 was a piece of
cake. Everything was intuitive and worked as expected.
We encountered not a single
problem. Of course, all our

settings were stored in the
BluBox memory safely and
did not disappear on power
cycling. After some period
of operation, internal fans
were automatically switched
on to keep internal temperature low. They generated
some noise but this is normal in professional equipment like computer network
servers. The output signal
was stable and very clean
spectrally. Also the C/N ratio was excellent. SPAUN’s
BluBox 16 did a great job in
converting DVB-S/S2 satellite transponders into DVB-C
cable channels.

Expert Opinion

+

Extremely compact
Single unit converts large number of transponders to QAM channels (16)
Very clean output signal
BluBox outputs can be cascaded to multiply
the number of QAM channels in the system
output
Jacek Pawlowski
TELE-satellite
Well designed application for setting up the
Test Center
Poland
instrument
Installation wizard, basic mode and expert
mode suits both less and more advanced users
BluBox includes two power supplies for extreme high up-time

–

not possible to descramble the channels of various satellite
PayTV providers and re-scramble them with a different CAS

TECHNICAL
DATA

Manufacturer

SPAUN electronic GmbH & Co. KG
Germany

Web

www.spaun.com

E-mail

contact@spaun.com

Phone

+49-7731-8673-0

Fax

+49-7731-8673-17

Model

BluBox 16

Function
Number of inputs

/

to

Input frequency range

950 ... 2150 MHz

Allowable input signal power

64 ... 94 dBµV

Number of outputs

2 (cascadable)

Output frequency range

47 ... 862 MHz

Output signal power setting (general)

62 ... 82 dBµV

Individual QAM channel power adjustment
range

-6 … + 3 dB

Number of transponder processed

Up to 16

Number of QAM channels generated

Up to 16

QAM standard

Head End

4 (cascadable)

/ ITU-T J.83 Annex A (fixed)

QAM constellations

16QAM, 32QAM, 64QAM, 128QAM
and 256QAM

QAM symbol rate range

1.0 … 7.2 Ms/sec

Power supply

2 x 100 … 240 V, 47 … 63 Hz, 85 W
plus LNB
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