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Preface

This book presents a detailed and comprehensive description of the most important
enhancements from a requirements perspective, transmission techniques, and receiver
designs using multiresolution schemes for modern broadband wireless systems. It covers
several hot topics that are key in the development of emergent services. In order to support
the requirements of new services, this book addresses the means that allow increasing the
bit rate per user and, as a result, increasing the capacity of digirtal cellular radio networks
due to improved spectral efficiency.

The purpose of this book is to concentrate in a single place several important
research and development (R&D) activities currently taking place in the field of wire-
less communications for multimedia broadcast and multicast service (MBMS). These
aspects are normally split into different references, and thus the proposed book reduces
the time and cost required to learn and improve skills and knowledge in the field. More-
over, this book presents a compilation of the latest developments in the area that is the
outcome of several years of research and participation in many international activities
and projects. The focus is on the key requirements of emergent services, with a special
empbhasis on the MBMS. The purpose is to cover several subjects that allow reaching such
key requirements, providing the corresponding description of fundamentals and theory.

The transmission, detection techniques, and schemes presented in this book are
relevant to many digital communication systems (wireless, cellular, satellite, etc.). Never-
theless, a special focus is placed on the multimedia services using multicast and broadcast
techniques, which is the main subject of this book.

With such an approach, this book covers a wide range of potential readers: it can be
used either by an engineer with a BSc degree to learn more about the latest R&D wireless
activities for the purpose of an MSc or PhD program, or for business activities; this book
can also be used by academic, institutional, or industrial researchers in order to support
the study, planning, design and development of prototypes and systems.

Alchough the subjects associated with MBMS covered in this book are wide and
generic, applicable to unicast, multicast, and broadcast, the final and concluding chaprer
focuses on a system-level evaluation of MBMS using different transmission techniques.
Owing to the demanding Quality-of-Service requirements (bandwidth, bit error rate,
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X W Preface

capacity, latency, jitter packet loss, etc.), in order to allow the deployment of the emer-
gent services, such as video broadcast, HDTV over the Internet, video-on-demand,
mobile television, and so on, several enhancements to MBMS were introduced. The
combination of the enhancements is accomplished by adaptive transmission techniques.
The concluding chapter of this book presents the combination of these techniques and
enhancements for the purpose of implementing the evolved MBMS (E-MBMS).
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Chapter 1

Introduction

Future wireless systems will be (IP) internet protocol-based and will provide acceprable
quality of service (QoS) in terms of speed, bit error rate (BER), end-to-end packet loss,
jitter, and delays for different types of traffic. Many technological achievements were made
in the last few years in the area of communications and others are planned for the future to
allow new, emergent, and future services. Whereas in the past, new technologies pushed
new services, today reality can be the opposite: end users want services to be employed
on a day-to-day basis, whatever the technology supporting it. Users want to browse the
Internet, have e-mail access chat, and establish a video conference session, regardless of
the technology used (e.g., WiMAX, Wi-Fi, 3G, HSPA, etc.). It is most important to have
the required/desired service available, and with quality. Thus, services must be delivered
following the concept of “anywhere” and “anytime.” Figure 1.1 presents the bandwidth
(BW) requirements for each different service.

Multimedia broadcast and multicast service (MBMS) is intended to use spectrum-
efficient multimedia services, such as video broadcast or mobile television (by transmitting
data over a common radio channel), both in the core network and, above all, in the air
interface, where the bottleneck in terms of spectrum efficiency is placed to a large group
of users. MBMS allows downlink data to be transmitted from a single source to multiple
recipients in broadcast or multicast modes and can be offered via existing global system
for mobile communication (GSM) and universal mobile telecommunications system
(UMTS) cellular networks. In addition, MBMS includes point-to-point (PtP) and point-
to-multipoint (PMP) modes. Whereas the former allows individual retransmissions, the
latter does not.

Y



2 m Transmission Techniques

1.1 Requirements for MBMSs

There is still a lot of ongoing investigation on ways of improving the delivery of multime-
dia information. The multimedia paradigm has put pressure on resources optimization,
and sharing channels is one of the most important aspects in network optimization.
Efficient network resource usage should be the leverage for upcoming multimedia
applications. Besides this, in order to guarantee scalability, multiresolution schemes have
to be considered in current UMTS and emergent cellular standards.

One of the most important properties of MBMS is resource sharing among many
user equipments (UEs). This means that many users should be able to listen to the same
MBMS channel, at the same time. Therefore, power should be allocated to these MBMS
channels for arbitrary UEs in the cell to receive this service. This approach goes against the
traditional power control concept used in unicast, where the power should be controlled
to provide the required QoS [typically a minimum signal to noise ratio (SNR)] to a user
located at the edge of the cell, while avoiding high interference levels to users in the same
cell or in adjacent cells.

Services may be classified by the type of cast, namely unicast, multicast, or broadcast.
In unicast, a single source transmits the data to a single destination. Multicast service
consists of a node that sends the same content to multiple (specific) destinations. In
wireless medium, broadcast is the basic mode, as the data are sent to all nodes. MBMS
is a system that enables mobile networks to efficiently deliver data from a single content
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Figure 1.1 BW requirements of the different services.
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provider source to multiple users by sharing radio and transport network resources.
Multimedia services can be delivered in either multicast or broadcast mode. In multicast
mode multimedia data can be transmitted to a specific group of users (MBMS user
groups) in a specific area (MBMS service area). In broadcast mode data are transmitted
in a specific area (MBMS service area), but all users in the specific MBMS service area
will be able to receive the transmitted MBMS data.

For broadcast and multicast transmissions in a mobile cellular network, depending
on the communication link conditions some receivers will have better SNR than others,
and thus the capacity of the communication link for these users is higher. In broadcast
transmissions, it is possible to exchange some of the capacity of the good communication
links to the poor ones and the trade-off can be worthwhile. Figure 1.2 shows typical
cellular topology, where a Node B (i.e., a BS) is the central node of each cell.

The specific feature for multiresolution consists of Fast Link Adaptation: instead of
compensating the variations of downlink radio conditions by means of power control, the
transmitted power is kept constant and the modulation and coding of the transport block
are chosen at every transmission time interval (TTI). This is called adaptive modulation

i
i
i
i
i
1

_.Node-B _

-
-
-

Figure 1.2 Typical cellular topology.



