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Note from the 45th Congress
in Athens by the Hellenic Group

Another successful FITCE Congress took place in Athens from August 30th to September 2nd. The 45th Congress
brought more than 320 professionals from different arenas to discuss interesting issues who touched areas in new
telecom technologies, referred to issues in fair competition and ways in achieving good customer relationships among

to other interesting topics.

The Congress was opened by a welcome
speech from the President of FITCE Hellas
Mr Costas Sidiropoulos who among other
things also thanked for the good work done
by the International Scientific Committee.
His talk was followed by a welcome speech
from the President of FITCE Europe
Mr Georgios Argyropoulos.

During the opening there were presenta-
tions from exceptional people of the indus-
trial, governmental and academia sectors.
The title of the Congress was “Telecom
Wars: the Return of the Profit” aiming to
bring to the floor topics on fair competition
among telecom operators and profit sharing,
issues on whether regulations are needed
to achieve it and what it takes in the tele-
coms business to be at the forefront of
the arena.
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Congress delegates at the opening ceremony.

Mr Panagis Vourloumis, the CEO of
OTE, mentioned for the title of the Congress
that the Greek Philosopher, Heracletus, had
a saying that War is the father of creation.
In telecommunications war means competi-
tion and competition means that no exces-
sive profits can be maintained, except for
short periods. He also mentioned that taking
a risk in business is compulsory. It’s not
a field for the fainthearted.

Professor John Baras from University of
Maryland, presented the technological de-
velopments on Broadband Mobile Wireless
Infrastructures (BMWI) and explained their
expected impact on all aspects of quality of
life and work which is equal to that of the
PC and Internet.

Mr George Papapavlou from the Euro-
pean Commission presented the necessities
of enforcing regulations in achieving fair
competition among telecom operators.

The following picture shows a conversa-
tion that took place among the guest speak-
ers during a coffee break.

Guest speakers at a coffee break.

Overall, the quality of the speakers was
good which was much appreciated by the
delegates. The presentations were given by
highly professionals whose paper was either
selected by the Scientific Committee or
were sponsors of the event. Some very few
presentations were invited from the Interna-
tional Community.

Many interesting issues were addressed
during the Congress. Focus was on finding
new revenue streams, ways of achieving
further market developments and ways of
cultivating long-term customers and service
relationships. Ideas, views, knowledge and
practices were exchanged on a great variety
of technical, business, commercial, finan-
cial, legal, social and other issues. Some
presentations were focused on the ways that
the fixed operators have now reorganized,
potential and returned to a mature battlefield
by offering competitive alternatives, in
a way to regain their lost ground. Other ex-
citing presentations were concentrated on
new broadband services which are a reality
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and a necessity for the operators to gain
a market advantage. Interesting ones were
given on ways of how an operator can make
profit through fair competition and by secur-
ing his customer base. Interesting topics
were presented about the market and the
strong confrontations between network op-
erators, service providers and other players.

30

Mrs Viviane Reding talking on regulations.

The Congress was concluded by a very
interesting talk from European Commis-
sioner Mrs Viviane Reding who focused on

the necessity of the regulatory framework,
on the needs for more competition by bring-
ing more players in the market through the
introduction of new services and invest-
ments on advanced technologies and infra-
structures.

Congress Awards 2006

The award for Best Paper was given to
Doctor Leontios Hadjileontiadis from Greece
for his paper “SmartEyes: An Efficient
Mobile Phone/Navigator for Blind or
Visually Impaired People”.

The award for Best Presenter was given
to Professor Andy Valdar from UK “What’s
so Important About Convergence”.

The Award for the Best Young Presenter
went to Mrs Eleni Kosta from Belgium “Data
Retention Directive: What the Council
Cherishes, the Privacy Advocates Reject and
the Industry Fears”.

Athens from its cultural view

The social events to the Vores Museum
and the gala dinner at Hilton Hotel proved
also to be a great success. Guests and dele-
gates were taken to the cultural Vores Mu-
seum for a lovely view of ancient sculptures
and art collections followed by traditional
Greek food with nice regional folk dances.

(ja‘ @H/d[) 4y .

Greek night at Vores Museum

The Gala dinner, the last day, took place
next to the swimming pool and was accom-
panied by soft music and traditional Greek
dancing was taken up by many delegates.

Will the Telecom Operators of Today
Become the Digital Supermarkets
of Tomorrow?

Joe Martucci and Anne Elvidge

BT plc, PP9 MLB First Floor, Orion Building, Adastral Park, Martlesham Heath, Ipswich, Suffolk IP5 3RE, UK

At present, it is the twin moons of analogue and digital that orbit the world of telecommunications. But time is
limited for analogue. Analogue TV stations are soon to be switched off. Once this is done, the underlying tech-
nology behind the most popular technology products and services will consist of a common digital building
block. There will no longer be a digital analogue divide; only digital will survive. Will customers then expect
a single operator to meet all their digital requirements? This paper looks at the digital market, from the migration
of TV to digital broadcast to video cameras that now record directly to hard drives. It looks at the digital possibili-
ties of the home of the future; one home storage device to store your pictures, your videos, your programs — and
looks at how this will be made possible in the coming years by networks that will be able to carry all traffic types.
The benefits to the customer of having multiple services from one supplier will be outlined — already triple play is
popular and quadruple play is being offered by some companies. This paper looks at the benefits to the operator
of having many services it can offer on a single network. This paper concludes by looking at what an operator
will be able to do in this all digital age and whether or not its customers will expect it to provide all their digital
requirements.

Keywords — Next Generation Network (NGN), 21CN, analogue, digital, migration, evolution, digital home, convergence.

I. INTRODUCTION did; television companies provided televi-

sion programmes; video hire shops provided

no longer providers of voice calls only. The
past two decades has seen telecoms compa-

Until recently, one telecommunications
product has meant one company or at least
one network. There was a time when tele-
communications companies provided te-
lephony and this was pretty much all they

films on video. This model has changed in
recent times as companies have had to em-
brace new technologies that have forced
them to diversify their products and ser-
vices. Most notably, telecom companies are

nies provide a plethora of data products to
add to their traditional voice products.
These new data products have in general all
involved the building of costly data net-
works, which have run along side existing
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voice networks. This “one network per
product” approach has been costly, missing
out on the economies of scale that come
from utilizing a single resource for multiple
purposes. Ubiquitous digital technology is
removing the necessity for a single network
to support one kind of product. As such,
telecommunications operators stand on the
verge of morphing into lean, efficient, sin-
gle network entities that will provide multi-
ple technology business products and ser-
vices. Voice calls, video, data and mobile
will no longer require their own isolated
networks but will be able to share network
resources. As telecommunications operators
begin the process of updating their networks
to the next generation of network they need
to make the choice of what it is they will
become in this digital age. They can con-
tinue to provide their voice calls but what
else will they need to do to for their custom-
ers to stay in business? Dial access and
broadband internet access have revolution-
ized customer’s communications horizons.
Is the way forward to provide a network that
will accommodate tomorrow’s products and
services, providing the supermarket shelves
on which other companies will bring their
products and services for sale? Digital tech-
nology is providing the catalyst for change;
will telecommunications companies become
the digital supermarkets of tomorrow?

Il. CHANGE

Change will include old products and
services using new technology. Over time,
Voice over IP (VoIP) will increasingly re-
place circuit switched communications. This
will result in a change to the business mod-
els and strategies of telecommunications
operators. In the last 10 years international
traffic into and out of the United States has
quadrupled, whilst the revenues associated
have fallen from $11 billion to $8 billion —
a proportional drop in revenue of 80 per
cent in 10 years.

Change will also occur in the products
and services that an operator may offer.
Exactly what the products and services are
that customers will want in the future cannot
be known entirely in advance. However,
there are certain characteristics that tomor-
row’s products and services will have. For
example, there is a clear distinction between
real time and non real time services. Te-
lephony or voice calls will clearly require
a real time capability whereas a file transfer
will generally be a non real time service.
Using the web is not exactly real time but
does have a greater time requirement than
file transfer. Time constraints will manifest
themselves as Quality of Service (QoS) pa-
rameters that the network will have to sup-
port [1], [2]. Clearly products and services

that will arrive in the near term will require
differing QoS levels.

Another characteristic that will help dif-
ferentiate future products and services is
bandwidth. Some products and services will
be bandwidth intensive, video calls for ex-
ample whereas voice calls will require rela-
tively little bandwidth but will make mas-
sive demands on (QoS) due to the extreme
sensitivity of the human ear. Thus as prod-
ucts and services cannot be known in ad-
vance of their creation, the characteristics
required such as real time requirements and
bandwidth to name but two, provide a basis
on which to define the change in the way
networks operate so that they will be capa-
ble of supporting future products and ser-
vices. The characteristics that will define
the products and services of the future are
more varied and more difficult to control in
the networks operators will need to build.

Customer expectations will also change.
It is likely that customers will expect to use
Home hubs, which will enable households
to manage PCs, laptops, entertainment cen-
ters, domestic appliances and home security
systems on a home network — fixed or wire-
less [3]. Customers are likely to expect to be
able to access shared directories from dif-
ferent access devices. One example might
be sharing a personal phone list with a com-
puter, fixed phone, mobile phone, personal
organizer or other device. As well as opera-
tors providing large bandwidth capabilities,
Customers may expect flexibility of band-
width so that bandwidth can be boosted
when required. Typically this would be done
to accommodate the requirements of a par-
ticular application. For example, surfing the
web may require a fairly low bandwidth but
if a web page provides some form of multi-
media then the customer may want to boost
their bandwidth while they stream a video
clip.

Security is a major issue with computing
systems and customers will want to feel
secure in their networking. Identity fraud is
a real issue in current times so innovations
ensuring customers can securely sign up for
on line services, for example using biomet-
rics, would be welcome by customers. Wire-
less video streaming, enabling customers to
watch live and recorded TV through their
mobile phone and public Wi-Fi access
points, is already becoming a reality and
will no doubt become commonplace. The
“Martini” concept of communications will
become a reality in the Next Generation
Network world. Customers will be able to
access their digital products and services at
any time, in whichever place they happen to
find themselves and on any device they
happen to have with them.

The expectations of customers have in-
creased considerably in recent years. Inter-
net on the move is taken for granted now for

example. Customers know they can send an
SMS from a PC to a mobile phone or even
to a fixed line. They already bundle com-
munications devices into one piece of
equipment and expect all communications
devices to be able to talk to each other. Cus-
tomers have come to expect communica-
tions to be easy regardless of what commu-
nications devices are being used. Ubiquity
of devices that can all communicate with
each other is a given.

One product or service that looks likely
to enter the world of telecommunications
and accelerate the move to anytime, any-
where any medium telecommunications, and
possibly the most dramatic change that is
taking place in the coming years will be that
of switching off the analogue television
broadcasts in favor of digital broadcasts.
Already, digital television has started rolling
out in many countries so that the changeover
from analogue to digital can be made
a smooth transition rather than happen over-
night.

Figure 1 provides approximate switch off
dates for analogue television in a number of
countries worldwide. Some countries are
already switching off their analogue broad-
casts in some of their regions whereas oth-
ers have yet to begin. For example, various
regions in Germany, Munich, Nuremberg
and South Bavaria switched off their ana-
logue broadcasts on 31st August 2005. The
rest of Germany is set to complete by 2010.
Finland is planning a unilateral switch off
on the 31st August 2007. Regardless of
where countries currently are, by 2012
pretty much all analogue television broad-
casting will have disappeared.
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Fig. 1. Approximate analogue TV switch off.

The conversion to digital standards
means television is now something tele-
communications companies can offer. At the
time of writing, one third of men questioned
said they would watch the world cup on
their PC and mobile phone as well as on
conventional television [4].

So there is a trend towards convergence:
single networks on which multiple products
and services with differing characteristics
can be supported. This requirement is not
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abstract, as the example of digital television
and VoIP shows, there is a real opportunity
for telecommunications operators to start to
diversify their products and services portfo-
lios into areas that have hitherto been tech-
nologically off limits.

lll. CONVERGENCE

Convergence is commonly understood to
refer to aspects of combining mobile and
fixed networks. However, it has come to be
a more general term that refers to aspects of
combining not only fixed and mobile net-
works but also electronic equipment, elec-
tronic media services and IT.

Not so long ago, records made of vinyl
and cassette tapes were the way that songs
were distributed to the customer. Tape was
adopted when video cameras arrived so both
audio and video utilized a common storage
medium. Tape standards evolved and be-
came digital - DAC for example; CDs came
to replace tapes and then evolved into DVDs
that stored audio and video. As a digital
product, cameras soon connected to PCs,
DVDs releasing their contents to hard
drives. Now video cameras have the capa-
bility to record directly to a hard drive.
These cameras have a hard drive and a CPU
making the question “when is a PC not
a PC?” difficult to answer.

Companies too are converging to offer
services based on the convergence of voice,
mobility, video, data and content. Compa-
nies that offered fixed line telephony now
have their own or have partnered with mo-
bile companies to provide various levels of
fixed and mobile convergence. BT’s Fusion
is a good example of a service based on the
convergence of fixed and mobile voice that
has already been developed and launched. In
this service a handset device will make calls
either, using a fixed line when in its home
area, or using a mobile network when roam-
ing. The user doesn’t choose whether the
device should make a fixed or mobile call.
The device itself chooses the most appropri-
ate telecommunications medium.

Companies are also coming together to
offer data and video services in addition to
fixed and mobile telephony. However, these
converged products, still use multiple tech-
nologies and one or more technology com-
panies, thus convergence in this case refers
more to the single bill customers receive.
Such products are available to customers in
the guise of triple play products or some-
times quadruple play where the mobile ele-
ment of a product is considered an extra
“play”.

True convergence is gaining momentum.
The boundaries between mobile and fixed-
line services; between voice, data and video;
between computing and telecoms; and be-

tween devices are becoming increasingly
blurred. But convergence needs an underly-
ing infrastructure to deliver and support it.

IV. MOVING FORWARD

Figure 2 shows a myriad of digital prod-
ucts that have traditionally required a myr-
iad of different hardware devices for use
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Fig. 2. Digital clutter.

and storage. Figure 3 shows a potential fu-
ture home environment which is digitally clut-
ter free: convergence in technology and de-
vices enabling multiple media types to be
stored, played and viewed on a single or
small subset of devices. Already there are

Fig. 3. Digitally minimalist.

products on the market into which you can
plug broadband, satellite, cable, DVD player
and these services are networked around
the home. Homes have been built with
CAT5e/CAT6 networking capabilities and
now the popularity of wireless networks
enable networking in homes already
built [5].

Already there are packages that let you
watch digital TV or send emails on your
TV set. Flat screen technology has evolved
and screens in excess of 100” are set to be-
come commonplace. DSL max speeds of 8M
are being increased with ADSL2+ to
18-24 Mbs™'. VDSL (with a theoretical
maximum of 250 Mbs™") and FTTC/H offer
even higher speeds. People will find uses for
these bandwidths and no doubt will require

ever higher bandwidths. There are visions of
Artificial Intelligent Agents that will select
information we will be interested in and
bringing it into our environment be that in
the home or on the move.

The reason all of this will be possible
will be a digital approach to information
that will be accessible on a myriad of de-
vices that all talk to a single network. Such
a network will complement developments in
customer electronics, home entertainment
and broadband content creation. The net-
work will be able to rapidly deploy the new-
est communications products and services
that will exploit an unprecedented level of
technical sophistication. Customers will
have full control over their services, which
they will be able to customize, personalize
and change in real time.

But how do you put together a network
that will do all these things and a plethora of
others that have not yet been thought of.
Operators need a future-proof, flexible, in-
telligent network to enable them to deliver
communications services that will meet their
customers' requirements in the coming dec-
ades. In addition, while deploying their Next
Generation Network, operators will also
need to continue to deliver existing services
at the same or better quality as that which
customers receive today meaning operators
will need to continue to maintain their leg-
acy networks and services as they transition
to their NGN.

The incumbent network operators have
a number of decisions to make. How will
they take part in this next generation of
products and services? What will their Next
Generation Network look like? What prod-
ucts and services will is support? There is of
course always the option to do nothing and
see what happens. But this would be a dan-
gerous strategy. Competition will no longer
only come from a handful of other similar
telecoms companies but from telecoms
companies that have traditionally operated
in different markets. Mobile and fixed will
be pitted against each other; cable compa-
nies, internet service providers, and even IT
companies are all well positioned muscle in
on traditional telecommunications territory.
Doing nothing has the unenviable possibility
of reducing incumbents to bit carriers. Do-
ing nothing is not an option for niche carri-
ers either. For example, a carrier that pro-
vides VoIP as a niche service will find its
product being sold by NGN operators. VoIP
just becomes another application the NGN
supports.

But the up side for incumbents and niche
players alike is that they are well positioned
to play the lead role in the NGN future that
is already happening in the communications
world; to diversify and increase revenues.
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Indeed, the signs are that there is a great
demand for new communications services.
In characteristics that the network will need
to the UK, broadband has become the fastest
growing communications service of all time.
Potential revenues for new services and
products are high. In order for companies to
grow, the will need to embrace these new
products and services. Only in this way will
they remain competitive and stay in busi-
ness.

To meet customer expectations, NGNs
must provide a simple, seamless, integrated
communications platform, powerful enough
to meet future needs. Customers should be
empowered by NGNs, giving them choice,
flexibility, control allowing them to operate
without restriction in the anytime, anyplace,
any device NGN world.

V. DIGITAL OPERATORS

Operators are on the verge of updating
their networks to be flexible enough to cope
with the demands customers will make on
their networks. To help do this, aspects of
Next Generation Networks are currently
being standardized. The ITU provides the
following definition of an NGN [6]:

“A Next Generation Network (NGN) is
a packet-based network able to provide ser-
vices including Telecommunication Services
and able to make use of multiple broadband,
QoS-enabled transport technologies and in
which service-related functions are inde-
pendent from underlying transport-related
technologies. It offers unrestricted access by
users to different service providers. It sup-
ports generalized mobility which will allow
consistent and ubiquitous provision of ser-
vices to users”.

There is currently no single standard that
defines an NGN network explicitly in the
same way as there are standards that define,
say, a 3G mobile network [7]. Standards are
in the process of being put together [8].
Thus an operator wishing to move to an
NGN encounters a major issue in defining
exactly what it is that constitutes an NGN.
BT, like numerous operators is involved
in creating national and international tele-
coms standards. BT is active in more than
50 standards bodies and fora. Network in-
teroperability will be a key output of the
Standards work. The adoption of common
standards should ensure calls and informa-
tion passes smoothly and seamlessly be-
tween cable, mobile and fixed networks, and
between the NGN networks around the
globe. Economies of scale also come from
Global standards. Standards allow equip-

ment manufacturers to address the global
market place thereby allowing the industry
and end user customers to benefit from the
cost advantages of economies of scale. “Off-
the-shelf” equipment offers the added bene-
fit of the reduced cost and risk of technol-
ogy introduction and on-going maintenance.

For those operators whose NGN plans
pre-date the standards, a necessary prerequi-
site for them is to identify a number of sup-
port and then work these through the stan-
dards with other interested parties: other
service providers, manufacturers and regula-
tors. At the highest level, these characteris-
tics include things such as flexibility, effi-
ciency, reliability, future proofing, QoS and
security.

In terms of flexibility, an NGN will need
to flex its capacity and connectivity to sup-
port the requirements of different applica-
tions and users on its network. Use of IP in
an NGN greatly enhances the network’s
flexibility — no longer will circuit switching
dictate an overlay network for a new prod-
uct. IP can flex to accommodate those new
products. It is through IP that a single net-
work will be able to support real and non
real time services simultaneously for differ-
ent service types: voice, data, internet,
video. In the IP world, the applications run-
ning on the network are the services — so
voice becomes just another application, pos-
sibly a very minor application when com-
pared with other services on the network
and it shares management processes with all
the other applications. In effect, the trans-
port layer is separated from the control or
signaling layer.

Efficiencies will be inherent in NGN
networks by dint of the fundamental concept
of sharing hardware and software resources
between all applications. This common
sense approach to network design will pro-
vide efficiencies in all areas not least of all
economies of scale which will reduce the
cost of providing a product or service to the
end customer.

As operators move to new platforms,
providing the same quality of service using
a new network for an existing service be-
comes a major issue. In general, a customer,
once they are used to a certain quality level
for a service, will not be happy to pay the
same amount for what is meant to be an
equivalent service, but is of lower quality.
This will be a particular issue with teleph-
ony. The current circuit switched approach
to providing voice calls is of a very high
quality. Moving this high quality real time
service to an IP platform needs to be done
with care. The perception of customers us-

ing voice services on the IP platform needs
to be comparable with that of the same ser-
vice on the circuit switched platform. Ac-
cess control mechanisms or Multi Protocol
Label Switching (MPLS) technology can be
used to prioritize network access requests or
services, i.e., a real time service like voice
would have a higher access priority and/or
service priority than non real time services
[9], [10]. This coupled with a well dimen-
sioned network design should lead to the
situation where the customer isn’t aware
that their voice calls are made on an NGN
platform rather than the existing circuit
switched.

Reliability and resilience issues will need
to be resolved to guarantee the new network
meet any existing Service Level
Agreements (SLAs) an operator currently
has and that SLAs for new services are ac-
ceptable to customers. An NGN will provide
the opportunity to improve resilience by
virtue of the fact that one IP-based network
itself will be physically less complex than
the sum of its circuit switched predecessors.
This in turn will reduce the need for com-
plex service management and this simplicity
should manifest itself as a more reliable
network.

will

Trying, as best as is possible, to future
proof the network is important given the
costs and complexity of moving to an NGN.
Once an operator has deployed their NGN,
the last thing they want to do is to have to
change large elements within it shortly after
rollout. Some changes will be inevitable,
such is the unpredictable world we live in,
however, with a little forethought, clever
design and consultation within industry, the
delta of change can be forced to a minimum.

Of course for any network to appeal to
a customer society, it will need to be secure.
An NGN network will need to be able to
withstand attack from viruses or hackers as
well as being able to resist physical attack.
IP helps on both fronts: allowing parts of
networks to be completely separate from
external sources and re-routing traffic in the
event of a site being taken down for any
reason. From a network management per-
spective, keeping an eye on the network to
ensure correct operation will be done via the
model or framework of standards know as
Next Generation Operational Support Sys-
tems (NGOSS) [11], [12]. This off the shelf
approach to systems will reduce the com-
plexity and costs traditionally associated
with OSS, again in part through adopting
the simplicity of design philosophy of NGN.

Many operators are already moving for-
ward with their NGN plans. BT’s own inter-
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pretation of an NGN is referred to as the
Twenty First Century Network or 21CN
[13], [14], [15]. BT's 21CN programme is
transforming its many legacy networks into
a simpler, but more powerful, multi-service
network, which will be the platform for
a full portfolio of new services, as well as
continuing to support traditional services.

A next generation network infrastructure
is all about supporting the next generation
of services and revenues for an operator so
that it can maintain profitability in an ever
competitive digital market place. One of the
aims of an NGN network will be to provide
an end-to-end IP-based network. In so doing
an NGN will be able to consolidate an op-
erator’s complex network and systems infra-
structure to ensure that the delivery of the
next generation of converged services is
faster, more efficient and more cost-
effective than the traditional one network
per service approach.

Rolling out an NGN will be difficult for
an operator on a technical, investment and
operational level. In terms of technology,
new architectures and the skills to build and
maintain those architectures need to be re-
sourced. Financially the initial investment in
an NGN will be huge though in the longer
term the costs saving will make the move to
a new platform make financial sense. How-
ever, an initial investment for an operator of
many hundreds of millions if not billions of
euros will be required. On an operational
level working with so many stakeholders on
a project, employees, customers, strategic
partners, governments and vendors, will
make the going tough. Operators will need
to keep their eye on the final goal of in-
creased revenues and growth to get them
through.

21CN is BT's next generation network
which it is building in the UK and through-
out the markets it serves. It is an advanced
broadband network based on intelligent sys-
tems, Internet Protocol (IP), Session Initia-
tion Protocol (SIP), Ethernet and MPLS.
IP is key to 21CN because it has the poten-
tial to act as a common transport protocol
for all types of communication and applica-
tions; SIP allows the service provider to
control the communications activity to meet
a customer's requirements and MPLS en-
ables the efficient designation and routing
of IP traffic flows.

The shape or topology of 21CN has been
optimized using complex algorithms to se-
lect nodes in the network that will lead to
a least cost network. This economic analysis
takes in information about cost of equip-
ment at nodes in the network and costs of
connecting nodes together with correctly
sized links (bandwidth) to identify aggrega-

tion points. This approach results in network
designs that have fewer main switch-
ing/routing nodes and, as a rule of thumb,
longer transmission links between nodes.
The physical simplicity and the reduction in
the number of operating facilities will have
the added benefit of enhancing reliability.
Figure 4 represents BT's existing UK
network comprising of numerous discrete
but related network platforms, each de-
signed to support a particular service. This
existing network comprising of multiple
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networks reflects the many waves of tele-
communications technology that have ar-
rived over the years. Rather than incorporate
a new technology into an existing network,
it was usually easier to build a new network
and loosely connect it into existing net-
works.

For many operators, their existing net-
work comprises tens of thousands of net-
work elements, including switches, routers,
concentrators, and transmission terminals.
Maintaining this type of network, with the
associated services, support and training it
requires, is expensive and a significant part
of an operator’s operating costs.

Figure 5 represents the simplified net-
work architecture that will result from BT
moving to an NGN. As an end-to-end Inter-
net Protocol (IP)-based network, NGN will
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Fig. 5. Simplified single NGN.
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consolidate an BT’s separate network plat-
forms into one. It will replace the complex
network and systems infrastructure with

a physically simpler and more reliable net-
work, to ensure the delivery of the next gen-
eration of converged services faster, more
efficiently and more cost-effectively than
ever before.

In the UK, 21CN transformation involves
gargantuan investment, logistical and regu-
latory challenges. Delivering 21CNrequires
BT to replace the equipment infrastructure
in their telephone exchanges across the
country over a five year period. BT needs to
migrate all their end-user customers, and
those customers of other services providers
who use the BT national infrastructure, over
the same period. That means migrating
some 30 million lines, about 20 million cus-
tomer site connections, onto the new infra-
structure and new systems, and to deliver
products and services to work efficiently
and effectively over the new network. All
this while at the same time making sure
those customers with non NGN networks
are still supported.

VI. DIGITAL PROS AND CONS

One of the benefits of being able to con-
nect into a network regardless of where you
are is that you can use time more effec-
tively. Already, trains are full of busy ex-
ecutives responding to emails, organizing
their business day or downloading distrac-
tions from the internet. Of course, being
always connected to the network is no
longer a benefit when you want to leave the
office behind. For those who are able to
organize their days effectively, an extra
means by which they can plan their day will
no doubt be useful. For those who are a lit-
tle less organized and unable to hit the off
button, their days may prove to be even
more unpredictable and demanding.

Networks are key to businesses and as
businesses evolve their communications
requirements will evolve. With a flexible IP
based NGN network all the future commu-
nications needs of companies will poten-
tially be easier to provide and be provided
in a timely manner.

For operators diversifying their product
and services portfolios an NGN offers the
opportunity to grow moving away from the
kinds of services whose revenues are now
decreasing.

Other companies will be able to partner
with NGN operators to bring their own
products to the operator’s NGN. The ability
to offer products almost literally at every-
one’s doorstep — the end points of networks
are, after all, to be found in the home or
office — will be of great value to operators
wishing to enter new markets. Clearly many
companies may offer the same or similar
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services, so the network connection in the
home or office, itself becomes an outlet for
products and services: almost like a shelf in
a supermarket.

Some operators may not have the fi-
nances to invest in their own NGN. These
operators will be able to partner with NGN
operators and use their infrastructure prov-
ing an extra revenue stream for the NGN
operator and providing the smaller operator
with a means of providing NGN services.

An NGN operator can offer capabilities
that make it easier for third party service
providers to offer their own services. For
example they could re-use billing and loca-
tion capabilities of an NGN network so that
they need only concentrate on what is new
about a service, i.e., re-use standard service
elements.

VIl. CONCLUSION

Operators are looking to move away
from a one network — one service business
model. NGN networks are providing the
necessary conditions for change. An NGN
offers a means by which multiple services or
applications can utilize a common network
thus reducing the cost of producing applica-
tions through economies of scale and the
reduction in overhead costs that result from
maintaining multiple networks. A more effi-
cient networking approach for operators has
been defined in principle and is currently
being defined in standards bodies as an
NGN. This NGN will offer communications
anytime, anyplace via any device meaning
customers can benefit from the always
available nature of an NGN.

Technologies, networks and devices are
converging to produce products and services
that span hitherto autonomous telecommu-
nications services: voice, data, video will be
available on a single IP network and ac-
cessed on PCs, Phones, Personal Communi-
cators and other devices. The move to digi-
tal technology has made this possible as the
fundamental building block of all services
and products will be digital technology
which slots nicely into the IP protocol that
will run on NGNs.

NGNs mean that telecom operators can
diversify their product portfolios: even to
the point that they may become deliverers of
film and TV programmes. Operators will
need to make serious strategic decisions for
their future NGN given the myriad of differ-
ent services customer will want — and in
many cases yet to be thought of. In order to
move forward with NGN plans, operators
need to define a general set of characteris-
tics that they wish to support with their
NGN or wait for standards to mature.

The diversity of applications that opera-
tors will be able to support will mean that
they may not be the ones to develop the
applications. Third parties could be the de-
velopers and NGN operators would be the
means of distributing those products and
services. This could lead to multiple ser-
vices that do the same thing on a single
network; services would be differentiable by
cost, feature sets or some other attribute. In
this way, the network socket in the home
becomes the sales outlet for the products
and services on the network. In the same
way that multiple products that do the same
thing appear on supermarket shelves, so to
products and services on the network could
compete on the network “shelves”. This
approach to service provision could lead to
operators of the future becoming the digital
supermarkets of tomorrow.
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Applications are a high risky business. A service delivery framework is able to reduce this risk dramatically.
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I. INTRODUCTION

Telecommunication and broadcast net-
works have been designed for a single ap-
plication, i.e., Telex, Gentex, Telephony and
Television. When telephony got mobile,
networks different to fixed networks have
been provided to optimize the application.
As technology was analog, there were good
reasons to do so.

As services moved to digital a basic IT-
law was also applicable for the TELCO
world: “Moore’s law”. The result was an
exponential increase in performance/price
ratio for “IT”-components. So IT-technol-
ogy took over step by step all — up to now —
segment specific technology. Switches were
controlled by computers, IP and Ethernet
replaced ATM, VoIP displaced TDM-voice
and — much more essential — was only one
application on top of a data network.

Marketplace

Service Services
Revenues (100 — 1000)

Partner Services
(10-100)

Operator Services
(~10)
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The old “killer application” “telephony”
which means communicating between and
leaving message to human beings is as old
as the man kind. Only the technology
changed.

As long as | worked in telecommunica-
tions the industry segment looked for a new
“killer application”. Video telephony was

often thought as a candidate but finally none
was found. New applications tend to be
much more volatile, fashion and life style
dependent. They may appear and disappear
in short times — and they depend on each
other: may be “killer bundles” are the an-
swer rather than killer applications.

All that makes the application business
a highly risky business. Like the weather, it
is unpredictable over a longer timeframe
and needs much more flexibility and
adaptability than single service networks
can offer.

Il. SDF DEFINITION
A. Technical Structure

Application development moves from
stove pipe applications towards SDF-based
applications [1] . Main drivers are state-of-
the-art software design and SOA principles.
The common expectation is that SOA is
already the dominant form for building
business applications (e.g., Gartner) and that
it will reduce integration cost and achieve
higher interoperability by providing:

e Quick and easy system integration.

e Integration into OSS/BSS landscape of-
ten called NGOSS.

e Platform independence.

e Plug and play of new components and
services.

e Service orchestration instead of pro-
gramming new services.

The main benefit of SOA is to provide an
easier and more efficient integration of ap-
plications on the business layer.

An SDF consists of Technical Domains
and Service Domains.

The technical domains are as follows:

e Application Domain: generating revenues
for carriers including consumer services
and enterprise services.

e Application enabling domain: tooling and
infrastructure to create, deploy and exe-
cute applications.

e Common service enablers: keep services
and applications independent from net-
work functionalities and provide inter-
faces to common functions such as sub-
scriber self service and OSS/BSS.

e Service Bus: communication

within SDF.

logical

e Device Support: functions to execute
services on any device and allow carrier
managed devices.

e Network Service Enabler: provides net-
works services like presence and location
towards the SDF.

et SDF Application Offering

SDF Architecture
Framework

Application &
Network Services
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The Service Domains are as follows:
e Analyze and Design.
e Integrate and deploy.

e Life Cycle Management.
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B. Business Structure

Unlike classical telephone networks an
SDF is no standardized product but differs
mainly driven by the business applications
of the carriers. On the top level you could
differentiate between:

e NetCo SDF: providing physical and logi-
cal access towards the SDF, allow to host
ISP and ASP and provide the wholesale
business model.

e ServeCo SDF: providing single or bun-
dled services mainly as retail business
model.

—~ customized —
Product blending for TV-
Lifecycle L ) based solution ]
N~
- individual ad
1 \( placing — based on
( ) “marketing [ ]
Fulfillment \ L/ fulfilment” data | | |
“Ops” T — -
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“Appz”

Rich Consumer |41~
Communication 1 E
Entertainment

In detail, all applications have to be
mapped against all business processes of the
carrier. The diagram shows an example:
Two applications are mapped versus three
process parts.

C. Technical Components

Main target of the technical components
is to focus development effort on revenue
generating applications. Therefore the SDF
has to provide an environment to hide the
complexity as much as possible:

e Towards OSS/BSS two interfaces have to
be provided: Service Management,
e.g., allows for mediation and billing
whereas service access control realizes
functions like single sign on and access
to subscriber self service portals.

e Service interworking and network adap-
tation allow the easy adaptation of ser-
vices for different networks and therefore
are essential for “seamless services”.

e Service creation and execution provide
an environment to facilitate new services
for suppliers, carriers and third parties.

e The Universal Subscriber Profile Store
(USPS) is not part of the SDF. It is an
example for the separation of function
and data in an SDF environment which is
essential to improve flexibility and multi
vendor capability.

e During the migration phase or even
longer legacy components will play
a major role. Key is to freeze legacy as
much as possible and provide small and
stable interfaces to SDF.
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D. Service Components

An overview of service components is
shown in the following diagram:

TECHNOLOGY SERVICE COMPONENTS
INTEGRATE 8 DEPLOY

[ ANALZE S DESION e CYGLE Mgt

0SS/BSS Planning, Design,
Architecture

‘ 0SS/BSS Migration/Integration

SDF Planning, Design.
Architecture

Content Consuling

‘ Application Planning & Design

IT Assessment & Design

‘ Se 1g & Design \

‘ SDF Migration/Integration ‘

Content Acquisition & Processing

nce and Evolution

Applcation Instal-Jation &
Integration

IT Optimization & Deployment

‘ Network Integration ‘

Managed Service

Network Planning & Design

Customer
Migration

‘ Migration Plarning ‘ ’

Solution Management and evolution is
well known from stove pipe application
business. The other service components
especially in the domains of “analyze and
design” and “integrate and deploy” are bet-
ter known from the IT business than from
the TELCO business. In the IT industry
these services have been paid for separately
from the products for a long term and now
will also be in the TELCO industry.

Managed services are the enabler for the
new business models. Managed services
where the supplier owns the asset are known
as ASP business models. White label ASP
are, e.g., handling the ring tone business in
Germany, own label ASP, e.g., Google are
part of carrier portals. The ASP business
model will most likely arise. It is ideal for
operators and suppliers to share the risk.
The operator can start a new application
without major investment; the supplier gets
immediate feedback about the usage of the
solution. Especially when the applications
are driven by fashion and lifestyle weekly or

even daily adaptation of the application and
content may be required.

lll. SDF MOTIVATION
FOR THE CARRIER

The following diagram shows the moti-
vation for the carrier to introduce SDF:

e Primary focus in all discussions is the
introduction of new services and applica-
tion. All market participants agree that
this is really the final goal. Nevertheless,
the introduction of new services costs
money, e.g., for the necessary deploy-
ment of the service equipment. If the car-
rier wants to save this money he is able
to use managed services or the white la-
bel ASP business model. But he can’t
avoid the complete investment, e.g., mar-
keting cost. So, EBIT generation follows
revenue generation with some delay
(typical hockey stick).

e C(lassical application infrastructure like
IN may either need capacity improve-
ment or reach end of life. In both cases
carriers are forced to introduce new ser-
vice platforms. Most of them use the
platform change also for a platform func-
tionality change. They require SDF com-
patible platforms and the migration of
existing services. What they immediately
get are OPEX savings and the flexibility
to create new services faster and with
less effort. OPEX savings immediately
produce EBIT.

e The introduction of SDF compliant plat-
forms may also have the potential to pro-
duce an innovative image for the carrier.
Stock markets often honor this image
providing a better sales multiple.

Use SDF approach to:
= Introduce new revenue generating applications
= merge new application into existing environment

= blend and fine-tune applications: rapid, flexible adoption

Revenue driven

= emphasize business process orientation for seamless inter-working
= migrate and evolve services
= tie in existing platforms to simplify application blending

solutions

= migrate 1s away from end-of-lifeti
= enhance existing applications with SDF add-ons
= consolidate existing services and platforms

= reduce ity of multitude of stand-alone solutions

= integrate platforms to simplify operations along processes

Opex driven

= absorb instability of networks as these are re-engineered

As a summary, service delivery frame-
works will generate value for the customer
providing short term EBIT by OPEX saving,
long term EBIT by revenue generation
and market capitalization by innovative
image.
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IV. SDF MOTIVATION
FOR THE SUPPLIER

An SDF offers the suppliers different
business models:

e Supplier of HW/SW components of appli-
cations: Business driver is the economy of
scale of the component, e.g., Open scape,
Myrio, ...

e Provider of a single application: Business
driver is the economy of speed, marketing
is the key enabler.

o Integrator for a dedicated service delivery
platform, e.g., voice and messaging, enter-
tainment, ... : Business drivers are the ap-
plication class specific enablers, e.g., cach-
ing, streaming, ... for video, .....

o Integrator for the complete SDF.
e ASP.

When we zoom into the integration of
a complete service delivery framework we
can find three areas of business drivers:

e Integration of the applications into the
existing network infrastructure: key
driver in this area is real time. Compa-
nies which are used to deal with real time
are best suited for this part of the integra-
tion.

e Integration of the application into
OSS/BSS: key driver is business process
re-engineering. Finally those companies
will win who are able to completely
automate the business processes of a car-
rier.

e Separation of application and data: To
create flexibility and multi vendor capa-
bility, the target is to make applications
completely stateless and databases com-
pletely application free. This decouples
the logic of different applications from
each other and allows the simple integra-
tion of applications of different vendors
without high reliability platforms which
are currently very costly.

When we zoom into the ASP model, we
find that this is the ideal model for risk shar-
ing. Classical applications like telephony
are driven by economy of scale and can be
best handled in old style business models
(carrier — supplier). New applications like
entertainment are often driven by economy
of speed.

As an example from a different industry
we can find fashion labels which own the
complete value chain from development,
production to end user selling. They are able
to deliver within 12 workdays after start of
development and can therefore adapt trends
in the markets. Astonishingly, these labels
are able to manufacture there cloths in
Europe.

If we transfer this learning into our in-
dustry we see that the feedback loop be-
tween the provider of an application and the
consumer of an application may not be more
than two weeks. This does not work in the
classical business model of carrier and sup-
plier. The ASP business model has the fol-
lowing advantage:

e For carriers it minimizes risk by reducing
the investment necessary for a new applica-
tion.

e For the ASP it reduces the risk by introduc-
ing the shortest feedback loop ever possi-
ble.

Siemens Com addresses three target areas
as shown in the diagram below:

Infrastructure
Lifecycle
Managernent

Management

. Attractive new applications — provided
ibility and speed in i
and deployment

Operations with
Support & Readiness

. Mission critical application properties
incl. fault tolerance, scalability, optimized
operations — OSS/BSS

. Consolidation and evolution of services
and networks, re-use of building blocks

Fulfillment
Assurance
Billing

“Ops”
according to e TOM

blended
solutions

“Appz”

Communication | |
e-Commerce |
B2B/ Industry | [}

Finally a Service Delivery Framework
has the ability to influence a major part
of the electrical and electronical industry.
Industry segment solutions will use more
and more components from SDFs to speed
up their industry specific development.

Siemens is best suited to combine the in-
dustry world with its target of business
process automation with the communication
world of making everything “networked”.

The diagram below shows the combined
approach of Siemens ONE and Siemens Com:

V. SUMMARY

A service delivery framework is a vehicle
to reduce risk for carriers and suppliers us-
ing “IT-like” components — also called
COTS (components off the shelf) — to pro-
vide a framework which can be easily
adapted to changing market needs using
business models of the IT-industry, e.g.,
value added services like “consult, design,
integrate, ...”

e A service delivery frameworks allow fast
and cost effective provisioning of appli-
cations. Innovation cycles of the network
and of different applications will be de-
coupled. Different applications of the
same kind may be bundled and be able to
share resources.

e An SDF facilitates the linking between
the application itself and the carrier busi-
ness processes. Charging, mediation and
billing are the prerequisites for applica-
tion business. Network abstraction facili-
tates seamless services.

e Components may be delivered by several
suppliers or open source based on an in-
dustry architecture. Key is system inte-
gration.

e The separation of data and applications
facilitates the integration of applications
of different vendors into one service de-
livery framework.

e Centralized service access, e.g., sub-
scriber self service portals allow the us-
ers to adapt their applications to their
specific needs.

e Finally all processes have to be auto-
mated to reduce OPEX and increase
quality and finally user confidence.
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The impressive growth in Broadband over the last several years, driven by evolving applications and continuous
technology evolution in fixed and mobile data with decline in Broadband access prices, forces competition be-
tween infrastructure providers to leverage the growing Broadband customer base. New technologies like Broad-
band Wireless Access (BWA) deliver low-cost products that provide high-speed data rates and allows end-users
to have freedom of movement and mobility. Therefore established BWA technologies provide attractive opportu-
nities with innovative business models within the huge broadband market.

. THE WIRELESS BROADBAND
ACCESS MARKET

Although the broadband data market
segment has been rather anemic for the past
couple decades, declining verage revenue
per user has caused carriers to look at wire-
less broadband data as a means to drive
revenue growth. While growth of low-
bandwidth applications such as downloading
ring tones and SMS are experiencing sharp
growth, the growth of broadband data appli-
cations such as email and download-
ing/uploading files with a laptop computer
or PDA has been slow. Primary inhibitors of
portable broadband services have included
service price, slow data speed and spotty
coverage. Early Wide Area Network (WAN)
Technologies such as General Packet Radio
Service (GPRS) offered average throughput
speeds of 10 Kbps, which was far too slow
for user satisfaction. In 2003, carriers began
deploying services such as Enhanced Data
rates for Global Evolution (EDGE), which
delivers average speeds of 100-130 Kbps

Body Family Mass-production

Standards Environment for Broadband wireless access (1H 2005)

and bursty traffic up to 200 Kbps. Code
Division Multiple Access (CDMA) tech-
nologies such as 1xEVDO provide average
speeds of ~300—400 Kbps with bursts up to
700 Kbps. Recent research activities indi-
cate that laptop computers are becoming the
access devices of choice for broadband
wireless data. Personal productivity applica-
tions such as email, address books, calen-
dars, and internet browsers, are among the
top applications used. While many service
providers and operators may be somewhat
familiar with the previously mentioned 2.5G
services, they are now hearing about newer
3G technologies such as UMTS and
HSDPA, and other technologies such as
WiMAX (IEEE 802.16¢), which offer sub-
stantial improvements in data rate and spec-
tral efficiency. This paper focuses on the
technical differences between these tech-
nologies by comparing the differences be-
tween the modulation techniques used in
CDMA and OFDMA.

Broadband wireless will revolutionize
people's lives by enabling a high-speed con-

Production Pilots Concept

umTs/ | EDGE B TD-CDMA /
-lesm GPRS|EDGE|\ycpma I Ph2 l UMTS-TDD

— - HsuPa

7]
-
e CDMA CDMA CDMA CDMA
IS-95A 2000 1xRTT 1x EV-DO 1x EV-DV
802.11 802.11a ' 802.11b 802.11g
w

802.20

MC-CDMA / Navini

Flash OFDM / Flarion

Pro-
ﬁ

TDMA/FDMA/SDMA / iBurst

nection directly to the information they
need, whenever and wherever they need it.
Broadband data services, such as delivery of
rich Internet Protocol and media content, are
an increasingly important component of the
services and revenue of network operators,
who want to expand the reach of their
broadband data networks without expensive
construction and infrastructure costs. High-
speed broadband wireless data overlays to
voice network are just emerging, as service
providers respond to these consumer and
enterprise demands for rich media, mobile
applications and services.

Il. WiMAX COULD REVOLUTION
THE BWA MARKET

Worldwide Interoperability for Micro-
wave Access (WiMAX) is poised to become
a key technical underpinning of fixed, port-
able and mobile data networks. WiMAX is
an implementation of the emerging IEEE
802.16 standard that uses Orthogonal Fre-
quency Division Multiplexing (OFDM) for
optimization of wireless data services.
OFDM technology uses “sub-carrier optimi-
zation”, assigning small sub-carriers (kHz)
to users based on radio frequency condi-
tions. This enhanced spectral efficiency is
a great benefit to OFDM networks and
makes them very well suited to high-speed
data connections for both fixed and mobile
users. Systems based on the emerging IEEE
802.16 standards are the only standardized
OFDM-based Wireless Wide Area Networks
(WWAN) infrastructure platforms today.
Service providers will operate WiMAX on
licensed and unlicensed frequencies. The
technology enables long-distance wireless
connections with speeds up to 75 megabits
per second. (However, network planning
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assumes a WiMAX base station installation
will cover the same area as cellular base
stations do today.) Wireless WANs based
on WiMAX technology a much
greater distance than Wireless Local Area
Networks (WLAN), connecting buildings to
one another over a broad geographic area.
WiMAX can be used for a number of appli-
cations, including “last-mile” broadband
connections, hotspot and cellular backhaul,
and high-speed enterprise connectivity for
businesses. WiMAX can be deployed in
three phases: the first phase of WiMAX
technology (based on IEEE 802.16-2004)
will provide fixed wireless connections via
outdoor antennas since first half of 2005.
Outdoor fixed wireless can be used for
high-throughput  enterprise  connections
(T1/E1 class services), hotspot and cellular
network backhaul, and premium residential
services.
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use in wide consumer residential broadband
deployments, as these devices become “user
installable”, lowering installation costs for
carriers. By 2006, technology based on the
IEEE 802.16¢ standards will be integrated
into portable computers to support move-
ment between WiMAX service areas. This
allows for portable and mobile applications
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and services. In the future, WiMAX capa-
bilities will even be integrated into mobile

handsets. There is significant interest in the
advancement of WiMAX into the mobile
space with the IEEE 802.16e specifications
and profiles. A combination of the superior
broadband wireless capabilities of WiMAX
along with mobility and other improvements
holds the promise of significant change in
the way broadband is used by consumers.
Prior to the availability of WiMAX solu-
tions, consumers have had to choose be-
tween mobility and broadband, with mobil-
ity significantly degrading the quality of
their data service. Carriers have been
sharply divided into two groups: true broad-
band providers offering fixed-location ser-
vices, and mobile providers offering sub-par
data performance.

In contrast with other standards that are
attempting to provide a true convergence of
mobility and broadband, mobile WiMAX
will leverage superior technology, industry,
and political advantages.

e OFDMA is continuing to remain in the
forefront of modulation schemes for fu-
ture advancements in wireless access
technology and the 802.16e Medium Ac-
cess Controller (MAC) provides vastly
superior efficiency.

e From the very beginning, mobile Wi-
MAX specification will take advantage
of advancements in IP networking to cre-
ate an open architecture for mobile data
networks, significantly reducing com-
plexity and cost.

e Superior transparency to applications in
WiMAX will encourage faster adoption
of the service by enabling performance
equivalent to and, in some cases, better
than wireline access technologies. Mo-
bility data with this level of performance
promises to open up new applications as
well.

e Fewer royalties, less expensive system
architecture, and higher performance
yields higher average revenues at lower
costs for significantly better economics.

lll. MOBILE WiMAX DELIVERS PER-
SONAL BROADBAND

Therefore Mobile WiMAX has the poten-
tial to disrupt the current mobile data indus-
try much in the same way that GSM signifi-
cantly changed the cellular industry. Start-
ing from ground zero and taking advantage
of knowledge acquired from first cellular
deployments, the GSM community was able
to architect a system that was free of many

of the defects and inefficiencies of systems
available at the time and enabled the tech-
nology to be the dominant force it is today.
For over a decade, incremental advance-
ments made to add data to existing wireless
technology standards have not managed
even to keep up with increasing consumer
throughput requirements. Enacting change
in these increasingly immense standards
bodies is slow and cumbersome, and an ab-
solute requirement to maintain backwards
compatibility for hundreds of millions of
subscribers further retards progress. In con-
trast, the broadband wireless industry and its
many proprietary solutions have served to
incubate the technologies needed to signifi-
cantly advance the performance and effi-
ciency of wireless data systems. While
these technologies are only now available in
an interoperable standard, they have been
field-tested in a multitude of field deploy-
ments. These systems are, today, providing
data performance what consumers expect
from DSL broadband access.

The wireless industry is ready for another
disruptive technology. Being free of cum-
bersome history and process, the mobile
WiMAX industry will finally provide wire-
line-equivalent data services to consumers
with the competitive advantage of portabil-
ity and, eventually, full mobility.

The WiMAX Forum and IEEE 802.16e
are, today, mainly focused on a new and
advanced airlink technology. The benefits of
OFDM modulation are now understood well
enough that all major wireless research and
development organizations consider it to be
the only contender for the future advance-
ment of wireless technology. The OFDMA
variant of OFDM provides additional bene-
fits in efficiency and control. For battery life
and obvious personal safety, regulatory bod-
ies have proscribed lower maximum power
output levels for subscriber equipment than
for infrastructure equipment. Historically,
this has generally meant that the throughput
and range of point-to-multipoint solutions
has been limited to the lower uplink link
budget. For wireless data systems, this has
meant that the uplink or inbound traffic
channel provides much lower throughput
than the downlink or outbound traffic chan-
nel. WiMAX uses aunique property of
OFDM to solve this issue and provide sym-
metric link budgets and throughput even in
the presence of these regulatory restrictions
while remaining perfectly safe to consum-
ers. Through the use of subchanneling in the
uplink channel, the mobile WiMAX airlink
allows multiple subscriber units to combine
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their power by simultaneously transmitting
on a different subset of the available fre-
quencies. By transmitting the maximum
allowable power on fewer frequencies, the
subscriber transmits more power per Hz
while remaining within regulatory limits.
The sum of the power output of multiple
CPEs provides a total instantaneous power
equivalent to that allowable from the base
station output. Uplink OFDMA subchannel-
ing provides another key benefit. By ena-
bling subscriber stations to transmit on
a fraction of the uplink channel bandwidth,
the subscriber station can transmit with the
same power per Hz, while reducing power
to as little as 1/16th of that needed when
transmitting in the full channel. Similar
power-saving methodologies are possible in
other airlink technologies but only OFDMA
subchanneling maintains the power per Hz
in lower power mode. As detailed in the
previous section, OFDMA subchanneling
preserves channel bandwidth. Other tech-
nologies’ low-power transmit modes reduce
the power per Hz and therefore require the
subscriber station to transmit with a lower-
order modulation — using the same band-
width in the channel but with a lower
throughput. In the broadband wireless in-
dustry, there has always been a focus on
downlink performance. Downlink improve-
ments are simpler to implement and the
benefits of improved downlink performance
are easily understood. Historically, consum-
er applications have been downlink focused
as well. Newer applications continue to
emerge, however, that require uplink per-
formance that is significantly better than
what many wireless systems offer today.
The bulk of these systems either dedicates
bandwidth to a user on the uplink or utilizes
collision-based access methodologies. Ded-
icating bandwidth is a significant waste of
channel resources and collision-based sys-
tems cause increased jitter and delay. For
the first time in standards-based solution,
WiMAX provides a nearly collision-free
uplink with scheduling of uplink resources.
This provided both the efficiency of
a packet-based system with the system per-
formance equal to wireline. A key aspect of
OFDM and OFDMA is that the bulk of sig-
nal processing is performed in the frequency
domain. Processing-intensive features like
equalization, multiple-input multiple-output
(MIMO) antenna schemes, or advanced an-
tenna systems (AAS) techniques such as
beamforming are possible in lower-cost
platforms than in TDMA or CDMA solu-

tions. On top of the physical layer the MAC
layer function enables data to be conveyed
over the physical layer. It controls the flow
of traffic. For 802.16e mobile WiMAX,
the MAC is as innovative as the physical
layer described previously. For the most
part, existing wireless data technologies lose
significant efficiency in the presence of too
many subscribers per channel. The WiMAX
MAC is designed to provide statistical mul-
tiplexing of data bandwidth on par with
wireline performance. The MAC provides
multiple QoS levels appropriate for various
applications and subscriber requirements.
For the first time in a wireless data standard,
appropriate quality of service will be pro-
vided at the MAC layer to support services
that consumer and business customers de-
mand. This includes adequate support for
real-time and streaming applications, as well
as for consumer and business Service-Level
Agreements (SLAS).

IV. BROADBAND WIRELESS ACCESS
MARKET AND FORCES

Broadband Wireless Access (BWA) sys-
tems, which are currently being tested and
rolled out worldwide, offer customers
broadband connectivity, also on the move.
The development of BWA presents market
opportunities as well as real strategic chal-
lenges to companies that own and operate
fixed and mobile telecommunications net-
works, with the possibility of a disruptive
change in the competitive landscape.

With broadband wireless access tech-
nologies becoming available at prices af-
fordable for both operators and customers, it
presents current market players and new
entrants with radically new market opportu-
nities and threats. These further stimulate

competition and contribute to global broad-
band growth.

For incumbent fixed operators, BWA can
enable the delivery of basic broadband ser-
vices to areas that can not be economically
served with DSL or fibre. Likewise, mobile
operators can leverage BWA to meet their
customer needs for reliable and cost-
effective, fixed and mobile broadband data.
However, with the substantial investments
into UMTS, most of which still weigh heavy
on many balance sheets, investors want to
see solid justification for investing into yet
another technology. Importantly, alternative
operators and new entrants can use BWA to
bypass the incumbent’s local loop and
thereby compete more effectively. BWA
may also permit these operators to wrest
control of key segments of the addressable
broadband market, such as business users
and road warriors. In light of this important
new threat, incumbents will therefore need
to consider their position, as well as that of
any mobile subsidiaries, in the light of them
both being able to offer broadband services
based on this new technology. The regula-
tors in any market play a critical role in the
development of BWA services as they ulti-
mately determine the allocation of spectrum.
In doing so, they decide whether to license
spectrum to particular operators or particu-
lar technologies, thus determining the level
of competition on the market. The develop-
ment of BWA presents real strategic chal-
lenges to companies that own and operate
fixed and mobile telecommunications net-
works, with the possibility of a disruptive
change in the competitive landscape. How-
ever, many operators have yet to address the
impact of this new technology. Vendors and
mobile operators are hoping to build on the
growth in wireless LAN (WLAN) systems
and repeat the spectacular success of mobile
telephony by moving into mobile data. Al-

The two segments are being addressed with five different strategies

each yielding a certain customer potential
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ternative operators are interested in using
BWA to bypass the local loop barrier when
delivering broadband services and to gain
additional attractive revenue through the
delivery of voice services. The rapid growth
in the WLAN market over the last several
years has helped change customers’ percep-
tion of data access. WLAN systems enable
several computers in an office or household
to be connected to the Internet via a wireless
access point and a fixed broadband service.
WLAN hot spots have become increasingly
available in public areas such as hotels, ca-
fes and airports. This freedom provided by
WLAN has stimulated the demand for wider
coverage and extended service provision of
wireless broadband services, features unable
to be adequately satisfied by these low-cost
shortrange WLAN systems. In contrast to
the limited 100-metre range of WLAN,
BWA systems provide roaming coverage
over tens, and more often hundreds, of
square kilometres, from a series of cellular-
like base stations. Some of these systems
support roaming between cities, others full
mobility. As was the case initially for mo-
bile telephony, there is evidence from BWA
trials and the first commercial deployments
that early adopters are willing to pay a pre-
mium of up to 25 percent for the freedom
BWA offers compared to DSL or HFC al-
ternatives. In markets where existing fixed
and mobile systems are constrained, for
example by pair-gain or spectrum limits, the
premium for BWA has been up to 50 per-
cent. Demand from alternate carriers and
operators, such as ISPs, is a critically im-
portant driver of the growing interest in
BWA systems. These operators recognise
the strategic and cost advantages of these
systems compared to conventional DSL.
BWA frees them from the local loop barrier,
which is usually controlled by the incum-
bent operator. So far, the only alternative
was to unbundle the local loop, a costly and
risky venture. Without unbundling, alterna-
tive operators had to accept the incumbents’
product specification and nominal pricing
margins. With BWA, alternative operators
can avoid many of these issues and still suc-
cessfully compete in the broadband market.
BWA reduces capital expenditure needs;
operators have more freedom to differentiate
the product while retaining full customer
ownership, all with lower production costs,
which improves financial performance. The
primary focus of mobile operators, ISPs and
start-ups is in entering the broadband data
business, while incumbents and other fixed
net operators are rather interested in no-
madic data services. Mobile VoIP is espe-
cially important to incumbents and operators
without a mobile subsidiary, while station-

ary VolP is of high importance for start-ups.
The primary end customer segments for
these services are small and medium size
businesses (SMEs), SOHOs and residential
customers primarily located in rural areas
with no current access to broadband ser-
vices. Road warriors, customers who spend
much of their time travelling and need
broadband connectivity on the road, are also
an important customer segment for these
services.

Broadband wireless access technologies
have the potential to have a disruptive im-
pact on telecommunication markets in the
medium term. The technology can open up
new markets for current players, and enable
alternative operators to free themselves
from existing fixed and mobile access pro-
viders. Once the service and devices are
widely commercially available at a reason-
able price to the end customer, BWA could
dramatically change the customer’s per-
ception of the convenience and flexibility of
Internet access. Several proprietary solu-
tions are currently commercially available,
and are in the process of being tested and
rolled out world-wide. Meanwhile several
groups, with participation of the companies
currently offering proprietary solutions, are
working to develop a standard technology
for BWA. The most vocal, WiMAX, has yet
to finalise their mobile standard and are not
expected to be ready to launch commercially
until 2006 or 2007. Operators, whether fixed
or mobile, incumbent or alternative, are
facing difficult choices, given the wide
range of BWA technologies currently avail-
able or under development.

V. BWA MARKET ENTRANCE
OPPORTUNITIES

There is a risk to investing too early, be-
fore these solutions are commercially-
proven and a BWA standard has been final-
ised. However, a wait-and-see approach
may present a greater risk, and in many
markets may not be a feasible option. With
anew, potentially disruptive technology,
being a late entrant will leave an operator
out of the market completely. Operators
have three alternatives in terms of BWA:

- deploy one of the readily available pro-
prietary systems that are now being ag-
gressively deployed, but risk selecting
a technology that may be ultimately su-
perseded by other standardised technolo-
gies, or

- Opt for a standards-based system such as
WIiMAX (802.16e supports mobility) or

3G with HSDPA or MIMO (next UMTS
evolutionary steps) to avoid the risks as-
sociated with deploying a technology or-
phan, while accepting the delays before
a commercial launch is possible, or

-use CDMA2000 1xEV-DO or FDD
W-CDMA (the current UMTS platform)
to quickly deliver modest broadband per-
formance, but with the risk of a limited
market uptake in the face of proprietary
competitors with systems that deliver sig-
nificantly better performance and lower
cost structures, particularly under condi-
tions of heavy network loading.

If operators have not already developed
a strategy with regard to BWA, there are
three immediate actions to take in order to
determine which alternative is the most ap-
propriate for their particular situation.

First, they should perform a market as-
sessment of the potential for BWA services,
as well as their competitors’ likely strategies
concerning BWA. Second, they should de-
termine a strategy for negotiation with the
regulator regarding the availability and cost
of spectrum, and the conditions attached to
any allocation (i.e., functionality enabled,
technologies supported). Third, it is critical
that operators begin to test these systems,
whether proprietary or standards-based, in
order to gauge their strengths and weak-
nesses, the potential threats which they may
pose in the hands of competitors, and the
value they could bring to their particular
market. After completing these three steps,
an operator will be able to actively move
forward to address the challenges that BWA
presents.
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Welcome to the 46th FITCE Congress
30 August — 1 September
Warsaw, Poland

We invite you warmly to the 46th FITCE Congress in Warsaw.

Polish Telecommunication Engineers Association, Member of FITCE, is delighted to show you the results of
fascinating historical process of transformation of our country and modernization of our society. This process
has started with political protests in early eighties and continues now in building of new society in a family of
25 members of the European Union. Therefore Warsaw is today the best place for common discussion on new
challenging opportunities in new enlarged Europe and on the role which telecommunication sector can play in
next future.

New communication technologies will dominate our technological environment and our way of living.
Broadband access, technological innovations in the networks, as well as new sector regulations will drive us to
the easier and open choice of communication possibilities. All Members of FITCE, professionals and simple
users of telecommunication will find in 46th FITCE Congress in Warsaw an interesting forum for friendly
meetings and bright discussion.

This will give good impact to the overall sector development revision just undertaken by the EU Commission
with the aim to influence faster modernization of our society.

We appreciate very much the possibility of hosting you in 46th Congress of FITCE.
See you in Warsaw!
Wojciech Halka Zbigniew Krawczyk

President of SIT Polska Vice President of SIT Polska
Member of FITCE Member of CD FITCE
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