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Quality of Service (QoS) is the object of a great number of tutorials, forums and conferences.
Telecommunication companies put effort in driving analysis, specifications and implementations to provide
QoS. The real question is: how does QoS fit within heterogeneous networks including satellites? In more detail,
which is the impact on the performance if information traverses different network portions that use specific QoS
paradigms? What happens if the access or another portion of the overall path implements radio or satellite
technology? These questions and corresponding possible answers are the core of this tutorial.
The definition of “heterogeneous network” may assume different aspects. Network portions may be managed
by different Service Providers, may use different transmission means such as cable, satellite, radio, and may
implement different protocols such as ATM, IP, MPLS. A network may be heterogenous also from the point of
view of users, who can require different services and have a different availability to pay for them. This tutorial
essentially considers heterogeneity from the point of view of protocols and transmission supports.
The characteristics of the network used are extremely important to provide mechanisms to offer end-to-end QoS
guarantee traversing multiple domains to support existing services and to create new dynamic and flexible
services. Some types of networks, i.e. ATM ones, have been designed to support QoS for specific traffic flows.
On the other hand, the Internet is a “best-effort” network, (for TCP/IP protocols have not been designed to
provide guaranteed quality of service) and it only does “its best”. Two solutions are available to match the QoS
request over IP networks: the Integrated Services approach and the Differentiated Services approach. MPLS
(Multiprotocol Label Switching), developed more recently, is a powerful new technology, which may be used
as a possible convergence between IP and ATM worlds.
The idea is to have internetworking independent of the technology used to provide QoS. Each portion of the
network may use the preferred technology; the only concern is related to the QoS service offered to the
neighbour networks. It implies the definition of a common “language” among the networks: i.e. the definition of
QoS parameters and of common requests of service to be matched (or not) by the other portion of the network,
the definition of a proper architecture, of a communication protocol dedicated to QoS and, in particular, the
study of a QoS mapping to implement the translation of QoS among different technologies.
Interworking, on the other hand, involve satellite and radio portions of the network. The peculiarity of the
channel has a strong impact on the performance. In particular TCP/IP traffic, which has a main role in
telecommunication systems and in this work, is heavily affected. The problem is hidden within the TCP flow
control that suffers the effect of a “large delay-bandwidth product”, which characterizes GEO satellite and
broadband radio environments, and considers each loss as a congestion event so taking countermeasures whose
result is performance decrease. A protocol stack, designed in connection with a bandwidth allocation
mechanism may be the clue.
This tutorial reports definitions of QoS and widespread technological QoS solutions, describes the
general framework and focuses on the QoS mapping solution proposing possible architectures to
match the problem. It introduces the problems of the trasport layer over satellite networks, analyses
possible solutions and presents issues and problems in other environments as interplanetary
communication.
In detail:
Tutorial Program
QoS Definition
Introduction to QoS
QoS Classes
QoS Structures
End-to-end Satellite QoS

QoS Mapping
QoS at each Functional Layer
QoS Technologies
Transport layer over satellite: Scenario and Introduction
TCP
TCP over Satellite and Wireless Links
Possible Solutions
Testbed
Experimental Results
PEPs and New Architectures
Other Environments (DTN and Interplanetary Communications)
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