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Digital Terrestrial Television Broadcasting (DTTB) is the foundation of free-to-air TV
access and widely used means of receiving a television signal. Every government,
broadcaster, and other stakeholders should emphasize the planning of DTTB taking
consideration of its unique social and economic opportunities. And this is more
important for the countries still reliant on an analog TV. For efficient management of
broadcasting service area as well as resource allocation, it is necessary to administer the
use of network parameters, e.g., transmit power, frequency channels, and antenna
patterns. One of the important facets of roll out of DTTB is to consider the network
structure of DTTB, i.e., whether the structure is Multi-Frequency Network (MFN) or
Single Frequency Network (SFN). Planning for an MFN is particularly useful during the
transition from analog to digital broadcasting. It is mainly suitable for the countries that
wish to implement a high capacity broadcasting network for rooftop reception. This
work proposes a scheme to find a set of the optimal network parameters for an MFN
based DTTB network in the regions or countries with a complex and varying
geographic structures. The DTTB network in Nepal, a country with such geographies, is
taken as a reference network for simulation. We target to maximize the nationwide
radio coverage of currently used Digital Video Broadcasting-Second Generation
Terrestrial (DVB-T2) transmitters deployed in Nepal using the Genetic Algorithm. To
effectively perform the optimization over regions with diverse geographical structures, a

propagation prediction method considering the complex orography and meteorological



parameters together with Digital Elevation Model (DEM) is used to predict signal
strength at each receiving location. Based on the received signal strength and standard
Quality-of-Service criteria, the overall radio coverage of the network is maximized. The
results show that the optimized allocation of power levels, frequencies, and antenna
parameters to the group of transmitters significantly increases both geographical
coverage and population coverage. An SFN in DTTB has many advantages over MFN
particularly in spectrum efficiency, quality of coverage, and flexibility in network
implementation. In an SFN, the placement and positioning of the FFT window relative
to the multiple received signals strongly affect the receiver’s behavior of handling
Inter-Symbol Interference (ISI). Thus, the treatment of ISI in receiver further impacts
on the radio coverage predictions and network planning. In this work, the radio
coverage due to a typical SFN network is evaluated and analyzed for different FFT
window synchronization methods. This is repeated for different transmission and
reception modes used in the next generation of broadcasting standards and systems
specifically in the DVB-T2 system. The results clarify how and to what extent the
synchronization methods impact on the radio coverage due to the SFN based DTTB.
Also, this study focuses on the comparison of the quality of radio coverage of DVB-T2
due to the MFN and the SFN implemented in Kathmandu, Nepal. An MFN is contrasted
with three types of SFNs in terms of area of radio coverage, population coverage,
received signal strength, and the data rates. Thus, a radio coverage prediction and
optimization methodologies are proposed considering the DTTB network based in
Nepal. Although our analysis and simulations are based on the DVB-T2 network in
Nepal, the methodology presented in this work can be applied in any region and
terrestrial standards with some alterations in some receiver parameters, geographical

and meteorological parameters.
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