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A2.2 Teracom network in Stockholm
From October 2006 to January 2007 Teracom and partners performed a commercial DVB-H pilot in
Stockholm. The main purpose with the pilot was to evaluate commercial aspects and user
behaviour. However, the network was in operation some months both before and after the
commercial pilot period. During that time also some technical aspects were evaluated.

Network Topology & System parameters
The network was designed for handheld portable indoor coverage in downtown Stockholm and in
the suburb of Sundbyberg, where Teracom has its office.

Figure A2.3: The pilot network area

The network consisted of 11 transmitter sites with ERPs between 200 W and 2.5 kW.

All transmitters but one used vertical polarisation. The transmitter using horizontal polarisation is
also used for the regular DVB-T transmissions. The other 10 transmitter sites were exclusive DVB-H
sites, not used for any other broadcast transmissions. All but one of those 10 where located in sites
belonging to different mobile operators but with Teracom as owner of the DVB-H installation itself.

The 11 transmitters operated in an SFN on channel 28. They were all fed from the main broadcast
transmitter station “Stockholm Nacka” on channel 64. The latter station didn’t contribute to the
coverage but was used for feeding only and is not shown in Figure A2.3.

System parameters:

Modulation: QPSK

Code rate: 1/2

Guard interval: 1/8

TS bit rate: 5.529412 Mbit/s

MPE-FEC: None

IP net bit rate: approximately 5.2 Mbit/s
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Coverage aspects

Feedback from the test pilots with respect to coverage
The commercial pilot comprised approximately 400 consumers living within the coverage area, i.e.
in downtown Stockholm or in the suburb of Sundbyberg. Generally, the consumers found the
reception quality good or even very good within the whole coverage area.

Coverage in commercial and public buildings
Some coverage measurements in commercial and public buildings have been made. Those
measurements indicate that to cover commercial and public buildings a high measured field
strength level outside on street level is generally needed. When the measured field strength level
outside on street level is in the range 80-90 dBµV/m or higher the coverage is generally good even
inside relatively big buildings. However, the coverage is strongly dependent on the design of the
building with respect to material and windows. An observation related to building design was that
rooftop windows make it a lot easier to receive the DVB-H signal inside relatively big buildings.

A2.3 T-System Media & Broadcast GmbH T-DMB network in Germany
The M&B network for MFD (Mobiles Fernsehen Deutschland) was established originally for the FIFA
World Championship in Germany, June 2006. In a first step, 15 cities/areas were covered by small
networks of 2-6 transmitters with an ERP of 2-4 kW. It is planned to extend the number of coverage
zones in the coming years for cities with more than 120,000 habitants. The current coverage areas
can be found at http://www.mfd-tv.de/index.php?id=110, where there is a link to the "Mobile TV-
locator".
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ANNEX A3: ZERO dB ECHO ISSUE

The advantage of using SFNs is that they provide signal diversity. This is particularly important in
the case of indoor reception since reception from many signal sources will increase the probability
of reception due to the network gain.

However from a reception point of view the use of two or more transmitters means that several
copies of the same signal may be available at the receiver input, and if these signals have more or
less the same power level the situation is referred to as a “zero dB echo”, which could cause
reception problems.

If the zero dB echo receiving situation occurs, the resulting signal will become more “complex”
since two signals (with corresponding differing amplitudes and phases) are physically added,
creating a more difficult “radio channel”. This will result in large amplitude variations across the
signal bandwidth of 8, 7 or 1.5 MHz. Some parts of the bandwidth are amplified while others are
attenuated. This happens if the individual COFDM carriers are phase shifted by 180 degrees. In
particular, under unfavourable receiving conditions, a substantial part of the bandwidth maybe
affected. This may occur for example when the time delay between the two signals is small.

At the receiver side such “complex” signals become more difficult to decode and may result in a
need for a higher requirement for C/N in order to ensure proper decoding. The increase in required
C/N will vary with the system variant (modulation and code rate). For the more robust system
variants the effect is smaller compared to the less robust variants.

The increase in required C/N also depends upon the actual receiver used. Poor receiver design may
also adversely effect the impact of a “zero dB echo”.

Wherever there are co-timed transmitters of equal power in a network there will be signals of
nominally equal amplitude arriving close to a line midway between the transmitters. In this area,
dependent on the actual distance to the contributing transmitters in terms of wavelengths, signals
will add and subtract and because of the relatively small time difference when signals subtract this
will occur over quite a large bandwidth, resulting in a flat fade. Large numbers of carriers maybe
damaged and signal integrity is lost.

The worst case occurs when two signals of equal amplitude are present. As more signals contribute,
the probability of signal cancellation decreases. Consequently the effect is most pronounced in
open areas, illuminated by a small number of (2 off) transmitters. In urban areas where many
echoes are present, or if there are more than two transmitters serving the area, the effect will be
small.

Other mitigating methods are:

• Varying the power between transmitters in a network so that at equal amplitude the path
difference is large. Although this does not prevent a zero dB echo, as the time difference is
great, a flat fade is avoided.

• Delaying transmissions so that when signals are co-timed they are of different amplitude.

• Modifying the timing of a transmitter to move the problem into a non-critical area.

• Using a denser SFN, so that many signals of usable strength arrive at any given location.
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ANNEX A4: ILLUSTRATION OF THE POSSIBLE IMPACT OF AN
INTRODUCTION OF A DVB-H NETWORK IN A DVB-T
PLANNING SCENARIO.

A4.1 Introduction
Different engineering techniques can be employed to mitigate the problem of adjacent channel
interference between DVB-T and multimedia broadcasting networks. This has been studied
theoretically by assessing a co-existence scenario between DVB-T and DVB-H networks.

A4.2 Methodology

A4.2.1 DVB-T planning parameters
A single frequency DVB-T network consisting of 7 transmitters situated at the centre and at the
vertices of a hexagonal lattice of 115 km in diameter has been considered. The service area is
defined as the hexagon formed by the peripheral transmitters.

The transmitter antenna height h has been fixed to 150 m and the ERP of the transmitters - to 42.8
dBW.

The median field strength value of 56 dB(μV/m) required for fixed outdoor reception has been
used.

A4.2.2 DVB-H planning parameters.
A single frequency DVB-H network deployed across a hexagonal lattice of 40 and 115 km in
diameter has been considered.

4K QPSK 2/3 DVB-H system variant has been considered in the study. The minimum field strength
has been fixed to 105 dB(μV/m) that corresponds to indoor floor level reception.

A4.2.3 Adjacent channel protection ratios
A protection ratio C/I of –40 dB has been used in calculations. This describes DVB-T adjacent
channel protection for the second (N±2) adjacent channel.

The influence of polarisation discrimination Dpol of 16 dB due to horizontally polarised DVB-T signal
and vertically polarized DVB-H signal has been studied as well.

A4.2.4 Propagation
Propagation calculations have been made at 650 MHz using Recommendation ITU-R P.1546. For
distances less than 1 km a linear approximation (in logarithmic scale) has been assumed.
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A4.2.5 Maximum allowable interfering field strength
The maximum allowed interference field strength ( intmaxE ) is calculated as follows:

99minintmax =+−−= polmed DPRLCEE  dBµV/m,

where:

medEmin  is the minimum median field strength of DVB-T service (56 dBµV/m);

LC  is the propagation correcting factor for 95% of locations (13 dB);

PR is the protection ratio (-40 dB)

polD  is the polarization discrimination (16 dB)

A4.2.6 DVB-H network optimisation
The power distribution to the DVB-H transmitters and inter-transmitter distances have been
optimised in a simplified manner such that at a given location the DVB-H coverage is maximised for
indoor reception up to the limits defined by “no disturbance” into the DVB-T service.

The simultaneous optimisation of power distribution and inter-transmitter distances allows the
reduction of a total number of DVB-H transmitters required to cover the intended area.

An example of the optimised locations of DVB-H transmitters for a 40 km wide network is presented
in Figure A4.1. The central transmitter is assigned with 50.5 dBW of ERP, whereas the transmitters
in the 1st, 2nd and the 3rd circles with 46.5, 36 and 32.5 dBW, respectively. The antenna height of
the central transmitter is assumed to be 150 m, for others, 37.5 m. There are in total 73
transmitters in the network with the total power budget of 58.3 dBW. For comparison, the total
power budget for RPC 3 (RN1) in Band IV/V is 60.85 dBW.
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Figure A4.1: Optimised locations (blue crosses) of DVB-H transmitters in the network.

Optimisation of transmitter locations in the 115 km wide DVB-H network has resulted in a total of
715 transmitters in the network. Note, however, that the present optimisation of transmitter
power levels and locations is used here for demonstration purposes only. It could certainly be
further improved in terms of reducing the interference into the overlapping DVB-T service.
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A4.3 Coverage
With the proposed topology optimisation the DVB-H networks covers 100% of the intended service
area. The coverage of DVB-T network interfered with by the DVB-H network is shown in
Figure A4.2. The DVB-T network serves 99.7% and 95.4% of its intended coverage area in the
presence of DVB-H interfere from 40 km and 115 km wide networks, respectively.

As can be seen, the DVB-H transmitters “punch” holes in the DVB-T coverage. The size of the
so-called exclusion zones is controlled by the employment of engineering measures such as the
adjustment of the power levels of the interfering transmitters, their locations, antenna heights and
use of polarisation discrimination. It should be pointed out that the use of mitigation techniques in
this study has been applied within the limits of calculation facilities and the tools available. More
thorough planning will give better results in terms of reduced interference into the DVB-T service.
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Figure A4.2: Service coverage of the DVB-T network
in the presence of DVB-H interfere on an adjacent channel.

A4.4 Conclusions
Studying an implementation scenario of a simultaneous deployment of DVB-T and DVB-H networks it
is demonstrated that both networks may reach a target coverage level. Detailed DVB-H and DVB-T
network planning, including the employment of different mitigation techniques can achieve a
reduction of interference from a DVB-H network into a DVB-T service on an adjacent channel.

It is also shown that a detailed optimisation of DVB-H network topology results in a reasonable
number of transmitters required in serving the given area.


