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T
he mobile Internet—the marriage between today’s Internet and the increasing

urge for mobility—is about to take off. Independent sources all estimate incom-

prehensible markets for these new services and applications. With the mobile

Internet, there is a screaming need for applications (in other words, things to do

with the new technologies). In other words, we dearly need the software devel-

oper and Internet communities in order to use their expertise for developing

software and content. These developers know about programming and Web

design but do not know much about the wireless technologies of today and of

the future. This book provides a broad guide to the networks, devices, and

other items that surround the applications (such as positioning, security, and

how to deploy applications in the field).

This book is primarily intended for those who know about software develop-

ment and who want to do it for wireless networks and devices, but this book

should also appeal to anyone who is interested in these new and exciting top-

ics. Although some chapters assume knowledge about development, you can

read most of them as a technician’s guide to wireless technologies.

The telecommunications industry has traditionally been a walled garden where

no one but the insiders knows much about the technology. This situation 

xv
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is rapidly changing, however, now that players are entering the arena and are

contributing to the growth of this new and exciting market. This book is an invi-

tation to you to join the mobile Internet revolution.

Overview of This Book and the Technology

When you are trying to make things work with a new technology, you need to

combine many forces. Infrastructure and handset manufacturers such as

Nokia, Ericsson, Motorola, and so on and the wireless operators Vodaphone/

Airtouch, Sonera, and AT&T have set the groundwork for the mobile Internet.

They are all committed to deploying General Packet Radio Services (GPRS)

and third-generation (3G) networks. Now, these players feel confident that

their parts of this new market (technologies such as WAP, Bluetooth, GPRS,

and 3G) will be in place and that it will all work. This situation raises a need to

mobilize other players to contribute: the applications (mail, games, chat, Java

applets, and so on) and content developers (Web, the Wireless Access Protocol

or WAP, and so on). These players are dying to move into this space, and there

is a need to gain the knowledge about these wireless technologies and how it

affects their products. Today, we see too many developers ignoring these prop-

erties, failing to make the applications tolerant to scenarios of going through

tunnels and being in areas of weak signal strengths. Every developer who cre-

ates applications (WAP or others) for GPRS and 3G wireless systems needs a

handbook that clearly illustrates how you can overcome difficulties and lever-

age the new possibilities of the mobile Internet.

Having worked with software and Internet developers over the past couple of

years (helping them optimize their applications for wireless networks), I find

that many questions occur over and over again. I did not anticipate many of

these questions when I was designing the 3G systems. These questions could,

for instance, be as follows:

■■ How do I make my application cope with difficult radio conditions, such as

going through a tunnel?

■■ How can my application access the features of the network, such as signal

strength and the Quality of Service (QoS) that is used?

■■ How will my application typically be implemented in a mobile operator’s

network now and in the future?

■■ What is required if I want to add location dependence to my product?

At first, I found it difficult to find answers to these questions, because most

resources do not always convey the big picture, and lots of information on the
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Internet is even incorrect. The books that are available to date are 

about 300–400 pages long for each technology described. The problem arises

when the average developer needs to know a bit about GPRS, Enhanced

Datarates for GSM and TDMA Evolution (EDGE), Wideband Code Division

Multiple Access (WCDMA), cdma2000, WAP, Bluetooth, EPOC, and kJava 

(to name just a few). Reading a book about each of maybe 10 to 20 technologies

can be pretty overwhelming just to get started. My approach is to gather 

the parts of these technologies that are relevant to application developers,

which means 20 to 30 pages about the main technologies and a bit less about 

the peripheral ones. I then complement this information with concrete advice

about how to create successful applications that are optimized in order to 

work on wireless networks. This book is very technology focused, and I 

have left most of the business aspects until the last chapter. In the other chap-

ters, I only mention a topic if it affects the technology decisions. One ex-

ample is the discussion about the number of subscribers for the different 

technologies.

In essence, after reading this book the reader should have a very good under-

standing of the different mobile technologies and how they are related. This

knowledge should be enough to make the necessary initial decisions in the

development process, such as choosing the application architecture (for exam-

ple, putting software on the device or just using a browser). Once the develop-

ment is underway, the book will provide valuable advice about how to get the

most from the mobile Internet and how to overcome some of its inherent diffi-

culties. Once the desired platform is chosen, there are other good books that

complement this one and that go deeper into the actual coding of the product.

While great books exist about the programming languages and the operating

systems, it is harder to find a book about mobile networks. This situation partly

depends on the rapid pace of standardization, where small changes frequently

occur. The standards are sometimes tricky to find and to understand, but the

small guide at the end of this chapter should make you confident. When devel-

oping things that interact intimately with the networks and devices, you should

always use the standards as the authoritative source of information. In the text,

I make reference to the document numbers of the standards that provide a

deeper discussion about the topic.

How This Book Is Organized

This book is divided into three parts:

Part One, “The Mobile Networks,” explains how the wireless networks work

and how they complement each other. In the beginning, we explain the
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basic terminology in order for people who are not from the tele-

communications industry to understand the acronyms (and there are many

of those). The descriptions are consistently from the developer’s point of

view, rather than from the point of view of the mobile operator or the

handset vendor. The application developer who wants to succeed needs to

know the basics of the networks and how the properties look at the

application level. After going through this part, you will be able to talk

fluently with the people in the business (who have forgotten how little they

knew in the beginning). This knowledge makes it possible to ask the right

questions and to start discussions with potential partners. The first part

includes Chapters 1 through 5.

Part Two, “Optimizing the Transmission,” then talks about how all of these

items affect the applications. The starting point is the existing datacom

networks and the most commonly used protocols. This section analyzes

shortcomings as well as opportunities and compares them with newer

additions (such as WAP). This part also includes my experiences from

working with developers over the years, helping them optimize

applications. The most common mistakes appear over and over again when

applications are tested, and we hope you will avoid the mistakes that others

have made. The information in this part is incredibly valuable to any

developer, no matter whether a new application is developed or whether an

old one is optimized for wireless. Many of the companies with which I have

worked have also found that the optimized application now functions better

on fixed networks such as Local Area Networks (LANs). The second part

includes Chapters 6 through 8.

Part Three, “Applications and Their Environments,” digs deeper into the actual

applications and other components that interact directly with them. The

chapters in this part are generally shorter, and we cover more technologies

in less space. The average developer maybe gets involved with half of the

technologies; therefore, a more superficial coverage level is appropriate.

Some of the chapters also involve topics where standardization is still

underway, such as positioning and kJava. As with the rest of the book, we

try to paint a picture of what you can do now and when you can expect

standardization. The last chapter includes some of the experiences that I

have had on the business side and what it takes to succeed all the way. The

third part includes Chapters 9 through 15.

You can read the parts independently (the same goes for the individual 

chapters).

Chapter 1, “Basic Concepts,” sets the stage and examines some of the basic

concepts. Here, I also go through some of the naming conventions that I use in
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order to clarify how I see the meanings of the concepts that I use frequently.

People who are familiar with cells, base stations, and Time Division Duplex

(TDD) should probably just skim through this chapter in order to catch the def-

initions of words such as application and fixed Internet.

Chapter 2, “The Mobile Evolution,” draws the big picture of the mobile systems

of yesterday, today, and tomorrow. This chapter provides a better understand-

ing of why we have several different second-generation (2G) networks and why

it has been hard to get one unified 3G standard. We describe the steps for each

migration path into 3G and provide an understanding of the expected timelines

as well as the challenges that operators face.

Chapter 3, “GPRS—Wireless Packet Data” explains how General Packet Radio

Services (GPRS) works and why it is such an important part of the mobile Inter-

net. Although this chapter provides a description of a specific system, it also

covers many generic aspects that you can apply to other wireless packet data

networks. Despite the existence of a specific chapter concerning devices, we

have chosen to include some specific information about the GPRS handsets

here. This information includes how to connect other devices to the phone via

the R-reference point and how to use AT-commands to access the network

properties.

Chapter 4, “3G Wireless Systems,” dives into the third-generation (3G) wireless

systems and how they affect developers. This chapter proved much more diffi-

cult to write than originally anticipated. There are four main standards for

mobile networks (not counting satellite-borne ones), and the terminology

varies a lot depending on whom you ask. There is ongoing work here to harmo-

nize the different standards and to free up spectra in countries where standards

were not previously available. Even the last week before the deadline for this

book, there were interesting developments—and more things are likely to

occur. The main messages and descriptions of the systems should be stable,

however.

Chapter 5, “Bluetooth—Cutting the Cord!” describes short-range radio technol-

ogy and how it greatly complements the Wide Area Networks (WANs) in the

previous chapters. The focus is again on how Bluetooth can help developers

create exciting applications by using the technology. We expect Bluetooth to be

extremely pervasive; consequently, it is also mentioned in many of the other

chapters. This chapter, however, concentrates on how Bluetooth works and

how it appears to the end user.

Chapter 6, “Unwiring the Internet,” examines the fixed Internet as we know it

and explores its associated protocols (primarily, the Transmission Control

Protocol or TCP, the Internet Protocol or IP, and the Hypertext Transport Pro-

tocol, or HTTP). We discuss some of the problems that we have found 
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when running these protocols over wireless networks, and we explain what to

do in order to cope with these issues. This chapter not only covers the tradi-

tional view of TCP/IP over wireless but also expands it to include some issues

that we found when running high-speed networks such as Universal Mobile

Telecommunication System (UMTS) and retransmitting lost packets.

Chapter 7, “The Wireless Application Protocol,” talks about WAP and

describes its properties. While most of the existing literature on the topic

focuses on the markup language, this description looks more beneath 

the application’s environment. We investigate and compare the underlying

protocols that ensure that information is transferred in a robust and effi-

cient way with the TCP/IP protocols of the previous chapter. This informa-

tion should be a new and refreshing angle on a suite of protocols that we

have intensively discussed on a superficial level. We also touch upon 

the future of WAP and Extensible Hypertext Markup Language (XHTML) at

the end.

Chapter 8, “Adapting for Wireless Challenges,” includes the bulk of experi-

ence that I have gathered from testing dozens of wireless applications and

helping developers optimize them. Not only do we describe the most com-

mon issues, including interruptions, long latency, and low bandwidth, but we

also propose solutions to these problems. This chapter is a must-read for

anyone who is developing applications for wireless networks.

Chapter 9, “Application Architectures,” describes how you can implement

applications on the networks of today and tomorrow. We place emphasis on

the upcoming service network architecture, where applications can access

the features of the mobile networks by using open Application Program-

ming Interfaces (APIs). This functionality will open amazing possibilities for

developers who now can use features such as positioning, call control, and

charging in order to enhance their products.

Chapter 10, “Mobile Internet Devices,” is an introduction to the devices that

we can use with the mobile Internet. The most important part is setting the

stage for future device constellation and for integrated and divided concepts.

In addition, there is plenty of advice that is useful for getting the most from

the platform that you use and for saving battery and central processing unit

(CPU) power. While no one knows what the future of devices will look like,

this chapter illustrates some of the changes that are happening and how to

adapt one’s thinking.

Chapter 11, “Operating Systems and Application Environments,” goes one step

further than the previous chapter and looks at the items that you can add to
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devices in order to make application implementation easier. This chapter

includes the operating systems Palm OS, Windows CE (Pocket PC), EPOC,

and Linux. We also question the role of the operating system and explain the

bright future of Java for mobile devices.

Chapter 12, “Security,” tries to illustrate the wide concept of security for mobile

Internet applications. The reader who is unfamiliar with the concepts will learn

the basics of cryptography and how to use it in products. The emphasis is on

the big picture and how to weigh the desired security level against the added

complexity in order to make the right decisions.

Chapter 13, “Location-Based Services,” goes one step further toward describing

one of the most important parts of the service network mentioned in Chapter 9:

location-based applications. We describe different positioning techniques, both

handset based and network based, in order for the reader to realize the conse-

quence of using each one. This description, of course, includes the accuracy for

each technology and also some aspects that affect the operator’s decision for

positioning method. One important aspect that we often forget, however, is the

issue of delay that the positioning requests give to an application.

Chapter 14, “Testing the Wireless Applications,” adds one of the most important

parts of the development process and explains the different parts of the testing

process. While the focus is on testing the wireless properties, we also stress the

importance of testing for usability and user friendliness. One of the keys to

being successful in testing is to work with those people who are experienced

and who can give objective feedback. We provide a list of such resources at the

end of the chapter.

Chapter 15, “Getting It All Together,” summarizes some of the most important

nontechnical aspects of creating successful mobile Internet applications. The

most obvious part is, of course, how to make money from the application.

While we provide no definitive answer to that question, the chapter still

provides some valuable leads on where to look. Getting prototypes out

early and using the right partners has proven successful for companies

with which I have worked. Hopefully this chapter will make you even more

successful.

These descriptions only show the topics at a very high level, and due to the

many components of the area, the insights will occur in different places for

everyone. While the chapters are sufficiently detached in order to enable you

to read them in any order, it is highly beneficial to read them through con-

secutively first. Then, you can use them as independent references when

needed.
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Keeping Things Objective

My focus when talking to developers is first and foremost to explain what the

standard in question says and how they should interpret it. When starting this

book, I had the clear objective to keep this view as far-reaching as possible, but

sometimes this challenge proved difficult.

The information in this book is very hard to collect for an outsider, and reading

the standards will only get you so far. Things such as how implementation

issues are commonly solved and what the consumer experience will be

regarding technologies that are not on the market are almost impossible for

the common man to find out. Because most of my experiences have come

from working for Ericsson, it is inevitable that I have researched some top-

ics by using Ericsson material (with loss of objectivity as a result). I also

have to grab the opportunity to thank the senior management of Ericsson for

letting me share things that are normally not spread outside a limited audi-

ence. I am certain that the developer community will find this information

helpful.

In those cases where a standard is not finalized, such as positioning, I try to

emphasize that we are describing a proprietary solution. I chose to include this

information because these things are so important to developers, and the

upcoming standard will resemble the existing software development kits

(SDKs). My general philosophy is that every developer should adhere to the

standard if there is one, such as with WAP. When there is no standard ready and

migrating from a proprietary solution provides a first-mover advantage, it might

be wise to get things going as quickly as possible. Once the standard is avail-

able, it is vital for the entire developer community to strive toward using com-

mon methods. When designing the application, the developer will find this goal

fairly easy because he or she can isolate the API communication and change it

easily.

In describing the mobile systems, I explain the standard as far as possible and

the Ericsson implementations where there are multiple options. In those cases

where there are multiple choices, I mention what the options are and some of

the pros and cons associated with each of them. This solution was the best that

I could think of, and the reasons for this description are many. First of all, Eric-

sson has by far the largest market share of 2G systems, and it does not look like

it will be less for 3G systems. Second, I have not been part of the system devel-

opment of Nokia, Lucent, or another system, and getting all of the details would

be difficult. The standard leaves many things open, and its description is often

too flexible to be easily understood.
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When compiling the figures, I have scanned the Internet for high-resolution

images of the devices and other components of the future. To me, it appeared

that this information was hard to find from all vendors except Nokia and Erics-

son. These are the reasons for having most of the device photographs from

these companies.

Who Should Read This Book?

The primary audience of this book is the developer community and those who

will create the future applications of the mobile Internet. This book is ideal for

those who know a bit about software/Web development and who want to get

into the wireless field. The book is technical in nature, and those who have a

technical background are likely to benefit the most while others can gain a brief

overview of the technologies that are involved. This target group benefits from

reading the book from start to finish, because it builds the solid wireless com-

petence that is necessary in order to be successful.

Students who want to gain a solid overview of the main driving technologies of

the mobile Internet can read those chapters that are appropriate and get a good

starting point for further studies. Most likely, the knowledge in this book will be

a fundamental part of many software developer and data communications pro-

grams at universities.

After having people from the telecommunications industry proofread the content

of this book, I found that all of the involved experts have found the book useful.

Those who know all about positioning rarely know everything about Bluetooth

and all of the other areas that we describe. Wireless experts can probably browse

through the first part and hit Part Two and Part Three fairly quickly.

Tools You Will Need

This book provides the foundation for developers of mobile applications in that

it describes the components and their interaction. There are, however, very few

concrete code samples and example programs. The reason is because you need

more than this book to create the application.

While this book provides introductions to the topics illustrated in Figure I.1, we

need more in order to go all the way. The aim of this book is to provide a com-

plete guide to the mobile networks and their importance in application devel-

opment. The number of possible platforms for development is too big, and

providing many examples would only limit the usability of this book.
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The CD-ROM that accompanies this book contains a number of valuable tools

and examples for those who are eager to get started, and by using this CD-ROM,

you can get started right away.

What Is on the Web Site and CD-ROM?

The Web site www.wirelessdevnet.com/GPRSand3Gapps contains links to the

sites mentioned below and to the latest versions of the tools on the CD-ROM. In

addition, there are many tools and SDKs that either had licensing issues

attached to them or simply were not available at the time of printing. 

The CD-ROM contains a number of useful tools that will get you started. The

WAP development kits enable you to quickly get started with developing WAP

applications and also contain valuable guides and advice. To complement those

features, there are a number of emulators of current mobile devices that are

useful for testing the application.

Due to the current state of standardization, the attached Java SDKs are likely 

to be replaced by updated versions by the time you read this book. The SDKs

are still useful and show a bit of what the future will look like. The 3GPP stan-

dards (at www.3gpp.org) can be a bit difficult to read for beginners, although

they are freely available on the Web. The page www.3gpp.org/3G_Specs/3G_

Specs.htm explains the structure and links to the relevant document databases.

On the File Transfer Protocol (FTP) site, there are directories for the different

workgroups and the specifications are grouped by Releases (e.g., ftp://

ftp.3gpp. org/Specs/2000-12/). The status file (e.g., ftp://ftp.3gpp.org/Specs/ 2000-12/

status_2000-12.zip) contains the document numbers for the standards, and you

can use it to locate the correct documents on the FTP site. 

Figure I.1 This book and how it relates to others.
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cdma2000 is standardized in 3GPP2, and you can find the technical information

directly below the main Web page.

The WAP Forum Web site, www.wapforum.org, contains all of the WAP stan-

dardization documentation. Most of the information is under the “Technical

Information” link.

The Bluetooth specifications are available at www.bluetooth.com. There are

two documents for Version 1.0: the main specification and the profiles specifi-

cation. Note that these files are big, and choosing “Print target” in your browser

might make you unpopular among people who are using the same printer.

Parlay is an organization that drives the standardization of open APIs, as we

will mention in Chapter 9, “Application Architectures.” You can find the Parlay

specifications at www.parlay.org.

What Now?

Those who feel unfamiliar with the wireless terminology or who just want to

know how I define the different concepts should move on to Chapter 1. Others

can dive directly into Chapter 2 and start learning about the mobile evolution

and mobile systems.

I hope that many of you will find this book not only useful but also inspiring,

and I hope that this information will spur you on to create great applications.

The wireless industry needs your contribution to the success of the mobile

Internet.
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F
or those who enter the world of the mobile Internet for the first time, coming

fresh into the business or having some previous experience from the Internet or

computer software worlds, it might appear to be a very strange place. The termi-

nology is a mixture of legacies from times that are as distant as the early days of

telephony and early twenty-first century wireless nomenclature. The ultimate

wireless application developer does not have to master every part of the mobile

system and its history, but some basic knowledge is required in order to under-

stand the market, the technology, and most of all the people. Many of the mobile

operators that you will encounter as you take your upcoming successes to the

market will be deeply rooted in the history of mobile/cellular systems, and you

must understand their thinking. This chapter will briefly describe the basics of

the technologies that are involved and that are needed to understand the follow-

ing descriptions. In addition, we will go through some of the concepts that we

will use and try to define concepts such as applications and services.

How a Mobile Phone System Works

How much does an applications developer have to know about wireless sys-

tems? Understanding how the networks and handsets will affect the perfor-

mance of the application is crucial, but it is also important to have a basic

understanding of the components of the system. In the same way, most personal

computer (PC) and Internet programmers have a basic understanding (and often

more than that) of the hardware and network with which they are working.


