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.',( Physical layer: This-is the lowest layer in a .communication system and is
. responsible for the conversion of a stream of bits into signals that can be
. transmitted on the sender side. The physical layer of the receiver then
~ transforms the signals back into a bit stream.{For wireless communication,
the physical layer is responsible for frequency selection, generation of the
carrier frequency, signal detection (although heavy interference may disturb
the signal), modulation of data onto a carrier frequency and (depending on
the transmission scheme) encryption?These features of the physical layer
are mainly discussed in chapter 2, but will also be mentioned for each
system separately in the appropriate chapters. _ :

_o( Data link layer: The main tasks of this layer include accessing the medium,

" multiplexing of different data streams, correction of transmission errors,
and synchronization (i.e., detection of a data frame). Chapter 3 discusses
different medium access schemes. A small section about the specific data
link layer used in the presented systems is combined in each respective
chapter. Altogether, the data link layer is responsible for a reliable point-to-
point connection between two devices or a point-to-multipoint connection

- between one sender and several receivers.

o( Network layer: This third layer is responsible for routing packets through a
network or establishing a connection between two entities over many other
intermediate systems. Important topics are addressing, routing, device loca-
tion, and handover between different network/s) Chapter 8 presents several
solutions for the network layer protocol of the internet (the Internet
Protocol IP). The other chapters also contain sections about the network
layer, as routing is necessary in most cases. 2

e | Transport layer: This layer is used in the reference model to establish an
end-to-end connection. Topics like quality of service, flow and congestion
control are relevant, especially if the transport protocols known from the
Internet, TCP and UDP, are to be used over a wireless link. )

o ( Application layer: Finally, the applications (complemented by additional

Tlayers that can support applications) are situated on top of all transmission-
oriented layers. Topics of interest in this context are service location,
support for multimedia applications, adaptive applications that can handle
the large variations in transmission characteristics, and wireless access to
; 21:: :;’((1):)(_1 w.ide web usjng a p.ortable -device.).Very demanding applications _
(high data rate) and interactive gaming (low jitter, low latenc ). L
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Figure 1.7

- Qverview of the
book's structure

‘Mobile communications .

1.6 Overview

" The whole book is structured in a bottom-up approach a

e 5 shown in Figure 1.7 '

Chapter 2 presents some basics about wireless transmission technology. The topic

Scanned by CamS'cannjer“

munication, :signal charac_téristics,ﬂ

covered include: frequencies used for com s e
;ggi::;;:sigi(:glg(:lepl'fbpggation,- and s‘everali‘mndamenta_l.rnultipl.eXiﬂg and modula,g
tion schemes. This chapter does not requi_re--profopnd kn.owledge: of elegtnca}z
ehgineering, nor does it explore all details about the underlying physics of w1_re1es$i
communication systems. Its aim is rather to help the reader understgnd the mafl-).rri-,
design decisions in the higher layers of mobile communication systems. - - ‘1 E B
" Chapter 3 presents a broad range of media access technologles;’ It exl? gﬂt}si
why media access technologies from fixed networks often cannot bfe apphe 0
wireless networks, and shows the special problems for. wireless terminals accefs;- _
ing ‘space’ as the common medium. The chapter shows access methodstIOr
different purposes, such as wireless mobile phones with-a central base station
that can control the access, or completely decentralized ad-hoc nerorks with-
out any dedicated station. This chapter shows how the'mult'lplexmg §ch.emes‘
described in chapter 2 can now be used for accessing the medium. Sp.ec1al focus
is on code division multiple access (CDMA), which is one of the 1mp0rtapt -
~ access methods for many new systems. Further topics are variants of Aloha and F
reservation schemes known from satellite networks. ' : ‘
J+ o Chapter10:. *
- Support for Mobility | - .
T
- Moblle Transport Layer’
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