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bandwidth occupied, as a main compo-
nent a so-called “congestion factor”,
which is different for 8 distinguished fre-
guency bands and 4 population targeting
levels from “national” to “low density”, plus
a differentiation dependent on the area
type of coverage. The Australian frame-
work was attributed some advantages in
transparency but would also require to be
modified if used in other regions.

Multi-pattern Antenna Systems in
the “Zero-Base Project”

Speaker: Christian Sautter

In the “Zero-Base Project” in the Ne-
therlands one aim was to allow for more
networks being possible on FM by ap-
plication of advanced technology. From
the planning point of view this included
a number of additional FM frequencies
going operational in a short time and
re-use of existing sites. Since space
for antennas is limited on existing sites,
multi-pattern antenna systems were de-
signed, where feeding may include both,
different splitting ratios and differently
phased antenna patterns.

Multi-pattern antenna systems may also
be a solution during the transition to DVB-
T in central Europe in the future.

Hierarchical Modulation for DVB-
T

Speaker: Bernhard Baumgartner

Hierarchical modulation, i.e. transmission
of two independent streams on the same
channel with the same transmitter, acc.
ETSI EN300744 standard has not found
a broad implementation basis yet. Amore
robust QPSK stream (high priority) and
one stream offering higher bitrate which
is either QPSK or 16-QAM coded (low
priority), both transmitted in the same
multiplex, can be expressed as different
coverage areas and can serve to adapt
for different reception cases. E.g. the
different bitrate may be used to distribute
HDTV (for home receivers) and SDTV
(for mobile) at the same time.

Transmitters as well as receiver equip-
ment is available supporting hierarchical
modulation technology.

Next Generation Spectrum Ma-
nagement Systems

Speaker: Dr. Georg Schone

The new demands coming up from regu-
lators are of very diverse nature due to
the very different tasks, regulators being
confronted with nowadays. In developing
countries the basics of licensing and
monitoring have to be organised first
with a typically small number of edu-
cated staff. This leads to demands for
straight-forward tools allowing organising

the ba-sics in the shortest possible time.
Coun-tries with extremely developed
telecom-munication structures have very
different demands: to manage a huge
amount of operators and services, highly
specialised tools are required. To cover
this gap at affordable costs for all kinds
of regulators is the main challenge for
software produc-ers. The next generation
therefore will need to be more automated,
showing in-terfaces to other standard
software and highly configurable at
runtime or by the system administrator.
Programmable wizards will be essential
in order to allow also untrained users to
carry out basic investigations and to ease
and speed up the work for the experts.

Economic Solutions for Spect-
rum Monitoring

Speaker: Thomas Krenz

With electromagnetic spectrum being a
limited resource, regulation and coordi-
nation is needed to limit and optimise
the usage. In today’s limited budgets,
economic monitoring solutions, allowing
to supervise the spectrum usage are a
strict demand.

Amonitoring and direction finding system
for indoor mobile and portable usage
has been shown, being in line with such
demands. The main clue of this sys-
tem is to be found in a single channel
direction finding system, patented by
Rohde&Schwarz. This method is based
on the “correlative interferometer” prin-
ciple. Phase differences of all antenna
elements in relation to a reference ele-
ment must be determined. The results
are compared to theoretical values and
the best correlation defines the bearing.
Using a special “quadrature multiplexer”
the phase measurement can be replaced
by an amplitude measurement. As a
result, versatile direction finders at low
costs are achievable.

Status of National TETRAPOL
Networks, in particular in Swit-
zerland

Speaker: Dr. Franz Niederer

TETRAPOL is a proven technology for
digital security networks. Switzerland
was one of the first countries replacing
the old analog security communication
system by a new digital network. The
communication system of five organiza-
tions (police, firefighters, medical rescue,
technical support and civil protection)
was centralized under the roof of one
TETRAPOL network, the so called “Swiss
security radio network: POLYCOM+".
With sufficient capacity and autonomy of
the different organizations POLYCOM+
can fulfill the needs of the different orga-
nizations. One major security aspect is
the interception of critical communicati-
on. TETRAPOL includes an end-to-end
encryption and is compliant to the EU
security architecture. From the opera-
tional requirements it allows network
mode, direct mode, simulcast, voice and
data communication. All types of proven
hardware are available off the shelf.

Currently TETRAPOL networks are alrea-
dy operational in several countries (e.qg.
RUBIS in France or SIRDEE in Spain).

Laser Links for GSM/UMTS
Speaker: Dr.-Ing. Hermann Lentke

Are free-space optical systems an alter-
native for short distance links? Such sys-
tems are a “cheaper” all in one concept
compared to microwave links. Due to the
fact, that no radio license is required and
the systems are very compact, planning
and installation is very fast and costs are
low (approx. half the price of a microwave
link installation). Such systems, as CBL's
AirLaser, work in the 850 nm wavelength
region.

AirLaser systems can carry data rates at
STM-1 and beyond very easy. Due to this
fact they are a real alternative for micro-
wave links for short distance GSM/UMTS
connections. However the range is limited
to several hundred meters and availa-
bility is lower compared to microwave
links. Visibility (rain, fog, precipitation) is
the disturbing mechanism in free-space
optics. With a 20dB reserve for 800m-
distance installation, the required visibility
is approximately 450m.

For IP traffic applications the availability is
not as critical as for GSM/UMTS applica-
tions. With combined microwave/optical
systems distances up to 2km can be
easily reached, where the microwave
system is just used for backup with low
data rate.





