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Local Content Distribution Management
iIn DVB-H Networks

The efficient distribution of content packages that include local programming or
advertising presents a special challenge to mobile TV network operators. This
challenge can be met by using the right tools in th e implementation of the mobile TV
distribution network.

Local content, supported by local advertising, is a key element in all multi-channel video
services, and it is expected to be just as important in mobile TV offerings. At the same time,
the content distribution network serving the operator's mobile TV transmitters needs to meet a
number of unique requirements that make the efficient carrying of local content a challenge.
This challenge can only be met by correctly engineering the distribution network for the
efficient carriage of local content.

DVB-H Network Engineering Challenges

DVB-H networks invariably rely on Single Frequency Network (SFN) operation for transmitter
deployment. In an SFN, frequency resources are optimally utilized by eliminating the need for
different frequencies in adjacent coverage areas, and coverage planning is greatly simplified,
as there is no co-frequency interference to worry about.

An SFN, however, places a strict requirement on the transmission network it employs: all SFN
transmitters need to broadcast the exact same signal, down to the last bit, at a sub-
microsecond timing accuracy: it is only under these constraints that transmitters are
guaranteed not to interfere with each other. This deterministic operation is required of the
entire signal path from the point of service aggregation, including the distribution network that
connects the network’s head-end to the transmitter sites.

A national network that carries local content is typically implemented as a number of disjoint

SFNs (obviously, there can be no variability in content within each SFN). As just explained, a
deterministic distribution network needs to support each of these regional SFNs.

Distribution Network Architecture

A number of options exist for architecting the distribution network that serves the DVB-H
transmitter sites:
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Distributed Architecture

The distributed architecture relies on multiple head-ends, each serving one region, or SFN. A
contribution network connects the sources of content with the regional head-ends. A regional
distribution network then carries the output multiplex from the region’s head-end to the
transmission towers:
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In a distributed architecture, the management of local content is straightforward: all that is
required is for the contribution network to bring each local program to the relevant regional
head-end.

The obvious disadvantage of the distributed architecture is that it requires duplication of the
head-end, with an almost linear increase in capital and operational costs.

Centralized Architecture

The centralized architecture relies on a single head-end for content aggregation and for
generation of all local variants of the service multiplex. A national distribution network then
transmits each multiplex to the egress point of the corresponding regional distribution
network, which then carries the signal to the transmitters:
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With the centralized architecture, the national distribution network needs to carry the complete
multiplex to each and every regional network: since an SFN requires a completely
deterministic path from the point where the multiplex is generated, there is no opportunity for
bandwidth optimization through add-and-drop operation anywhere downstream of the head-

end.
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The mobile TV distribution signal is high bandwidth, unidirectional and broadcast in nature. It
therefore lends itself very effectively to distribution by satellite: the head-end is connected to
an uplink station, a satellite beams the signal over the relevant geography, and each
transmission site includes a small and inexpensive dish to pick up the signal:

The direct-to-transmitter architecture is extremely appealing for typical mobile TV networks,
offering ubiquitous connectivity and a cost structure that is insensitive to the number of sites.
However, it does present a challenge where local content is concerned:

Similarly to the centralized architecture, the satellite network needs to carry all regional
multiplexes in full. This is wasteful, in most circumstance, as there is typically a substantial
component of national content that is thus duplicated over the satellite link, unnecessarily
increasing bandwidth and cost of distribution. This is probably the biggest challenge facing
direct-to-transmitter mobile TV network implementations.

The Intelligent Direct-to-Transmitter Architecture

The iSplicer (isochronous splicer) remote agent, embedded in the Channelot 100 DVB-T/H
Micro-Transmission Station, combines with a head-end IP Encapsulator (IPE) from UDCast to
solve the problem of local content distribution in the direct-to-transmitter architecture. It
achieves this by eliminating the wasteful duplication of traffic over the satellite link while
maintaining the deterministic transmission of each regional multiplex:
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The head-end IPE receives the content for distribution and processes it to produce a single
output multiplex. This multiplex includes one and on only one copy of each national and local
program. In addition, the IPE introduces into the multiplex extensions to the MPEG SI/PSI
tables that contain information about the composition and timing of the various regional
transport streams.

The single network-wide multiplex is carried over the satellite distribution network and is
picked up by the transmitter station receiver. The iSplicer agent then uses the table
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information to reconstruct the transport stream of the specific regional network. All this is done
in a way that guarantees regional SFN synchronicity regardless of distribution network delay
and jitter.

Case Study

Consider a country such as France: France is divided into 25 TV markets, with significant
variation in programming between them:

For the sake of the following analysis, we will assume that a national mobile TV operator will
broadcast 8 Mbps of national content, and 1.5 Mbps of market-specific content (i.e. a different
programming package with an aggregate bit rate of 1.5 Mbps for each market).

Without iSplicer technology, the direct-to-transmitter architecture, however appealing in all
other respects, is prohibitively expensive to operate: it would require transmitting 25 copies of
the entire program package over satellite. At typical satellite capacity costs, that would mean
an increase in bandwidth expenditure from €600,000 per annum (if regional content were not
supported) to €15,000,000 per annum — clearly unrealistic. With iSplicer, supporting this
programming plan means a bandwidth cost of €3,000,000 — a savings of 80%!
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Conclusion

iSplicer technology completely solves the problem of the distribution of local content over
satellite directly to mobile TV transmitter sites. With iSplicer technology, a network
architecture based on one central head-end with a single tier, satellite-based distribution
network becomes the ultimate solution in cost effectiveness and operational convenience.




