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ABSTRACT

Nowadays there is an increasing need of broadband communication anytime, anywhere for users that

expect to receive multimedia services with support of quality of service. In such a scenario, the aim of this
chapter is to present the possibility of the satellite option that is particular attracting to bridge the digital
divide in those areas where terrestrial solutions are unfeasible or too expensive. This chapter provides

first a survey of the ETSI standardization framework for satellite networks. Then, resource management
schemes for both forward and return link are described. Finally a suitable case study is provided for the
integration of a DVB-S/DVB-RCS satellite system interconnected with a WiFi segment for local cover-
age,; examples and results permit to understand different resource management implications.

INTRODUCTION

Satellite communication systems represent an ad-
equate solution for providing high bit-rate services
tousers over wide areas. Important advantages of
the satellite approach are: (i) easy support for both
broadcast and multicast high bit-rate multimedia

services; (if) backup communication services for
third-generation (3G) cellular users on a global
scale; (iif) efficient support of high-mobility us-
ers (e.g., users on trains, planes, etc.). For many
isolated areas on earth, satellites are the only
solution to be connected to local Internet service
providers.
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When interconnected together with local
or geographical networks, satellites can be the
bottleneck of the entire system because of the
delay and throughput that they entail. For these
reasons, getting the maximum performance out
of the satellite segment is very important.

The ETSI TC-SES/BSM (satellite earth sta-
tions and systems / broadband satellite multime-
dia) working group had the task to focus on IP
layer interworking for satellite networks. This
working group has defined areference broadband
satellite multimedia (BSM) network architecture
asinFigure 1. Theinteresthere is on geostationary
orbit (GEO) satellites. They are on an equatorial
plane at an altitude of about 35,800 km. They
have synchronous motion with respect to a point
on the earth (i.e., 24-hour orbital period), so that
they are stationary with respect to a user on the
earth. Three GEO satellites would be enough to
cover all the earth except Polar Regions. Due to
their distance from earth, communications with
these satellites is affected by a significant delay
for the propagation of the electromagnetic signal
(at least 250 ms for each hop).

Figure 1. BSM reference network architecture
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Broadband Satellite Multimedia Networks

From the protocol stack standpoint, a BSM
network can involve different layers (ETSI - TR
101 985, 2002):

. The BSM network interconnects with ground
network elements at layer 2, like a bridge.

. The BSM network interconnects with ground
network elements at layer 3, so that the satel-
lite earth stations are routers.

. The BSM network operates at a layer above
the 3" one: the satellite earth stations are
gateways. In this case, these stations can
perform a more accurate routing based not
only on the [P datagram header, but also on
information of the higher layer headers. The
earth station can implement special func-
tions, like performance enhancing proxies
(PEP) thatare important in order to improve
the transmission control protocol (TCP)
performance in satellite networks (note
that a significant problem in the provision
of TCP/IP services through GEO satellites
is the propagation delay of the signal from
the earth station to the satellite and back).
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