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Nico Baken 

From POTS to Interactive 
Multimedia Services 

While many interactive 

multimedia applications 

can be realised by using 

existing copper networks, 

a full range of services 

requires the use of fibre, 

and synchronous digital 

hierarchy and 

asynchronous transfer 

mode technologies. This 

article examines the 

strategy adopted by PTT 

Telecom in the 

Netherlands. 

This article is based on a paper 
presented by the author at the 35th 
European Telecommunications 
(FITCE) CongreHs, 27 August-
1 September 1996, Vienna. The paper 
won the Best Paper award. 
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Overview 

A range of interactive multimedia 
applications can be realised using 
existing networks. 'lb access these 
applications, the current access 
network. of the telecommunications or 
CATV operator is available. The 
transport medium is mostly copper
twisted pair and coaxial; the transfer 
modes in general are plesiochronous 
digital hierarchy (PDH) and ana
logue techniques such as amplit.udfl
modulated vestigial sideband 
(AM VSB). However, to deploy a full 
range of interactive multimedia 
services (narrowband as well as 
broadband), fibre must be deployed 
with synchronous digital hierarchy 
(SDH) and asynchronous transfer 
mode (ATM) as the transfer modes. 
This certainly does not imply fibre to 
the curb/home and SDH/ATM in all 
parts of the access network as the 
solutions for today. This paper 
presents both the roll-out of fibre in 
the local loop by PTT Telecom and the 
stepwise roll-out of ATM and broad
band services as a coordinated action, 
paving the way for the migration 
from separate public network 
operators (PNO)s for POTS (plain old 
telephony service) towards an AT&T 
Unisource Alliance full service 
provider. 

Fibre In The Local Loop 

Summary 
An optical-fibre access network, 
comprising fibre city rings, has been 
introduced in the Netherlands as an 
optical overlay network in the 
primary part of the access network. 
The rings are rolled out using 
blueprints in which market informa
tion and topographic data are 

incorporated. The timing of imple
mentation of the blueprints is market 
driven. Tuday the triggers for roll-out 
are mainly determined by business 
customers, but the blueprints are 
such that residential customers can 
benefit when multimedia services 
come to penetrate this market 
segment. Following the vision, 
strategy, policy and design stages, the 
actual roll-out started in 1995. The 
guidelines used to design the blue
prints of the primary access network 
are implemented in a sophisticated 
computer tool. The architecture 
consists of 3-5 optical-fibre rings per 
local exchange area (LEA) with 
enlarged availability through dual 
routeing. These fibre city rings of 
different LEAs are coupled if the 
market requires the dual parenting 
feature. Currently, blueprints are 
available covering all major cities in 
the Netherlands. Thus, PTT Telecom 
is bringing fibre close to both busi
ness and residential customers. 

Introduction 
In 1991, within the strategy depart
ment of the Network Services 
Business Unit of the Dutch PTT 
Telecom, the first draft of a strategy 
for the introduction of fibre in the 
local loop was developed. Because 
fibre to the home was still an unreal
istic goal, the target was to install 
fibre in the primary access network 
(PAN) according to market demand. 
This resulted in a master plan in 
1992 stating that optical-fibre 
solutions in the access network 
needed to be found that served the 
changing needs of business customers 
from 1995 onward. This would create 
a basis for providing residential 
customers with new multimedia 
services from 2000 onward. The PAN 
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Trends in regulation and 
standards 
Opening the next session on regulation 
and standardisation trends, chaired by 
Niko Manassis of Greece, Konstantine 
Moustakas (OTE) presented the 
content and impad of the regulation on 
telecommunications in Europe and in 
Greece, and emphasised the social role 
of the incumbent operators. Gerard 
Braam (IBM Europe) argued that 
regulations should evolve along with 
the technological and commercial 
trends driving telecommunications, 
and be 'technique independant' as 
techniques and industrialists convergP.. 
Rob Koenen (KPN Research) shared 
his experience ofMPEG standards, as 
MPEG 4 is being prepared. It is based 
on the Syntatic Description Language, 
able to deal with audio and video 
contents in an interactive way. 
MPEG 4 will be launched in 1998. 

Preparing the access network 
for multimedia 
The next session, chaired by Herbert 
Philipp of Austria, dealt with the access 
network issue. Hans-Erhard Reiter 
(Ericsson Austria) said he believed that 
telecommunications operators have to 
get ready to provide multimedia 
services, and thus to think twice about 
their access network possibilities-and 
'turn copper into gold'. P. di Martino 
(Sirti) discussed the various technical 
solutions for access network 
architectures: the integrated HFC 
architecture, the hybrid fibre to the 
building (HFTI'B) architecture, and 
the fibre to the building (FITE) 
architecture are compared technically 
and economically. Fibre appears to be 
the most strategic solution. Jiirgen 
Rahn (AT&T Deutschland) explained 
how to implement a flexible and 
economic broadband network. ATM 
path routeing is used along with an 
SDH-based backbone. 

Mobility in the multimedia 
world 
Mobility in the multimedia world was 
thP. subject of another session chaired 
by Niko Manassis of Greece. Berndt 
Eylert (MobilNet) defined the 

relevant criteria to take into account 
as the mobile market is developing at 
a fantastic pace in Europe. David 
Podmore (BT) explained and illus
trated the on-line virtual classroom, 
using multimedia services to train 
employees. Francesco Franci 
(Interproductions Association) 
brought an Italian example of the 
same idea, and discussed learning on 
the Internet. 

Internet-a challenger 
The Internet was the central issue of 
the final session, chaired by Herbert 
Philipp of Austria. Gerd Schnaars 
(Siemens) explained the ATM network 
architecture for the Internet and its 
specificity: virtual routing. Johan 
Pirot (Alcatel) discussed the keys to 
the development of on-line services 
(OLS): the marketplace, multimedia 
applications, network requirements. 
He discussed the role of the Internet 
as a future OLS network. Ciaran 
Treanor (Broadcom Eireann Research) 
shared his thinking about the Inter
net, its applications and its protocols. 
As a conclusion, he stated that 
Internet protocols will be independant 
from transport technologies. 

Closing panel 
The paper sessions were concluded by 
a closing panel of distinguished 
representatives from a wide range of 
telecommunications backgrounds: 
Eugenio Triana Garcia (European 
Commission, DGXIII), Jos Gerrese 
(Unisource), Fabio Bigi (ITU), Bob 
Foster (BT), Jean-Fran~ois Latour 
(France Telecom) and Volker Steiner 
(Deutsche Telekom). The panel 
reviewed the week's technical sessions 
and discussed how the growth in 
multimedia technologies and services 
presented both challenges and 
opportunities for the telecommunica
tions companies in the global market
place particularly from a customer 
perspective of'one-stop' shopping. 

Congress Awards 

As recognition of the high standard of 
technical papers and presentation by 
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the delegates, two congress awards 
were made at the end of the proceed
ings. The Best Paper Award 1996 went 
to Dr Nico Baken of PTT Telecom 
Netherlands for his paper 'From 
Copper to Fibre, from PDH to SDH/ 
ATM, from POTS to Interactive 
Multimedia Services'. The award for 
the Most Promising Young Engineer 
1996 went to Inma Rodriguez Serrano 
of Telefonica Spain for her paper 
'Evolution of a HFC Network to Offer 
Multimedia Interactive Services'. 

Study Commission 

A report back to the congress on the 
progress of the study commission 
investigating the personal develop
ment of telecommunication engineers 
was given by Mike Saunders at the 
General Assembly on the last day of 
proceedings. The study commission 
chaired by Les Brand of FITCE UK is 
investigating how FITCE can better 
serve and add value to its member
ship within the context of a rapidly 
changing European telecommunica
tions market. The study commission 
had completed its first year of study 
from which a number of opportunities 
were identified for further develop
ment. 

Conclusion 

The 35th FITCE congress provided a 
stimulating and thought provoking 
venue for focusing attention on 
multimedia and the impact it is 
having on the traditional telecommu
nications market. As well as the 
technical presentations, delegates 
also had the opportunity to enjoy a 
programme of technical visits and 
social and cultural events . 

The 1997 FITCE congress will be 
held in Thessaloniki, in Greece, the 
theme being 'Emerging Opportunities 
in Telecommunications at the Dawn of 
the New Millenimn' (see inside back 
cover). In 1998, the congress will be 
held in the UK and it is expected that 
the 1998 opening of European tel
ecommunications markets will form 
the basis of the conference theme. 
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Figure 1-Market-driven roll-out with 
focus on large business customers 

project started in 1992; commercial, 
technical and operational guidelines 
were designed within some 14 project 
groups by 1993. In 1994, on the basis 
of the guidelines, the blueprints of 
the optical-fibre rings for the primary 
access network were produced using 
a sophisticated computer tool, pilots 
were executed and the guidelines 
expanded and tuned to the findings 
in the pilots. Thus, all preparations 
were in place for a major roll-out in 
1995. 

However, the large-scale intro
duction of fibre in the access network 
is having a major impact on all parts 
of the organisation. Firstly, the 
position of PTI' Telecom on the Dutch 
market is rapidly changing through 
liberalisation and competition so that 
broadband services for business 
customers are becoming cheaper, 
better quality and easily available. 
These factors obviously affect the 
commercial departments. Secondly, 
the technical structure is completely 
new for the technical departments, 
although the local exchange service 
areas are (as yet) not affected. For 
over a century, these departments 
have used a copper vocabulary for 
thinking, planning and working. The 
new network structure is a fibre ring, 
not a star structure, with access 
nodes for 500-4000 (future) custo
mers. Thirdly, all major processes 
(administration, maintenance and 
provisioning) are affected by commer
cial and technical changes. By 
involving people from the operational 
districts in every stage of the project, 
the organisational/operational change 
has been anticipated and accommo
dated. These commercial, technical 
and operational aspects have all had 
equal attention in the planning 
process to ensure a smooth roll-out; 
they are considered further below. 

Commercial aspects 
PAN is a market-driven concept. 
Within the blueprints, all current 
market information and market 
prognoses are incorporated; the local 
marketing departments collect the 
market data and present the data in 
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a certain format to the planning 
departments of the telecom district. 
The actual implementation of a PAN 
network, that is, the transformation 
from blueprint into an existing 
optical-fibre network is predomi
nantly triggered by the market 
demands of large business customers 
(Figure 1). PAN is able to cope with 
present and future demands of all 
business customers. However, its 
design allows the addition of new 
generations of transmission equip
ment so that residential customers 
can be served as well. Currently, 
residential customers are connected 
only under specific conditions. 

Technical aspects 
The following technical aspects are 
considered: the network architecture, 
the planning and designing, the 
outside plant and housings, the 
construction guidelines, the selected 

Figure 2 - PAN network architecture 
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• (ACTIVE) PRIMARY ACCESS -- COPPER 
NETWORK NODE 

REGIONAL 
BUSINESS 
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D COPPER I . 
I 

(transmission) equipment and 
powering. 

Network architecture 

RBRE 

Many network architectures have been 
studied. The principai criteria for the 
architecture were the demands for 
availability, flexibility and costs. 
Importantly, the network had w be 
future-proof and able to serve any future 
multimedia service both for business 
and residential customers. Finally, ring 
structures were chosen, with 3--5 rings 
in each LEA (Figure 2); a fibre-poor 
concept was adopted which provided 
sufficient fibres for today's needs but 
also the flexibility to upgrade. Each 
ring can comprise up to 200 fibres. In 
each ring, 5-7 access nodes are installed 
where the secondary network starts to 
connect w the cusromers. With the ring 
architecture, enlarged availability is 
ensured through dual routeing; the 
rings of different LEAs are coupled if 

DLG: DIGITAL LOOP CARRIER mo: RBRE TO THE OFFICE 
me: FIBRE TO THE CURB ONU: OPTICAL NETWORK UNIT 
FTTH: FIBRE TO TliE HOME 
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Figure 3-Blueprint of a local exchange area 

the market requires the feature of dual 
parenting. 

Planning and design process 
For several reasons, the PAN-project 
requires changes in the planning 
process: 

• Time to market: New services (for 
example, multimedia, distributive 
services) in a competing environ
ment demand a fast implementati
on of network capacity. 

• Uniformity: The technological 
change from copper to optical fibre 
requires design engineers to have 
a new attitude and new skills. So 
that the network can be adapted 
to the latest developments, it has 
to be uniform throughout the 
Netherlands. 

• Uncertainties: The planning 
process has to start when the 
technical target structure is not 
yet definitive. Therefore, the 
planning process should be 
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flexible and the use of outdated 
information is a real threat. 

• Costs: Both the investments and the 
operational costs of the network will 
be high. Design errors can have 
substantial financial consequences 
for the life cycle costs of the network. 

The points stated above show that 
just communicating the guidelines 
will not result in a desired, future
proof network. A team of engineers at 
headquarters, research laboratories 
and the telecom districts cooperated 
in communicating the planning 
process. Several workshops for design 
engineers were organised to discuss 
the latest information, and gain local 
acceptance. It has been decided to 
automate parts of the planning 
process and standardise the working 
method and documentation. During 
the years of implementation the 
blueprint can be adapted to the 'state 
of the art' guidelines. 

A blueprint (Figure 3) is a design 
of the primary optical access network 

in a local exchange area. It serves as 
a basic architecture to realise 
individual projects. To support 
design, PLANTOOL has been 
developed. PLANTOOL is a computer 
tool which couples general guidelines 
and actual design. It contains: 

• a geographical background; 

• cost optimisation, using local 
market and technical information; 
and 

• structure editing facilities. 

The outside plant and housings 
The average length of a ring is just 
over 7000 m. Optical-fibre cables 
with 24, 48, 72 or 96 fibres are used 
depending on the market demand. 
For more details see Reference 1. 

The transmission devices and 
powering 
The PAN nodes can be 'passive' if 
they are used only as a manipulation 
point for fibre connections, as is the 
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case with fibre to the office (FTTO). 
In other cases, devices such as access 
multiplexers and line sytems are 
installed. In each node, the primar; 
powering is provided using the 
facilities of the regional power 
company; for more details see 
Reference 1. 

Operational aspects 
Among the operational aspects 
included are education of the 
workforces, organisation, administra
tion, network management, 
provisioning and maintenance. For 
details see Reference 1. 

ATM and Broadband 
Services 

Introduction 
Asynchronous transfer mode (ATM) 
is a cell-switched connection-oriented 
technology that has been selected 
worldwide to enable the broadband 
integrated services digital network 
(B-ISDN). Standardisation of ATM is 
taking place within the International 
Telecommunications Union (ITU), the 
ATM-forum and European Telecom
munications Standards Institute. The 
asynchronous character of ATM 
removed the need for specific time
slots for each user. This is made 
possible through the use of ATM cells, 
which contain 53 octets, five of which 
build the cell header (see Figure 4). 

ATM has been designed to enable 
full service providers to support 
transparently present and future 
services. Interactive multimedia 
services comprising voice, data and 
video are integrated within a single 
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Figure 5-Four phases of ATM 

network. Although today no big 
revenues are expected and no real 
ki11er application exists, customer 
expectations of ATM are high; 
especially, large business customers 
who expect that this technology will 
provide cheaper solutions for flexible 
provisioning of bandwidth and 
interoperability. These customers are 
demanding that network operators 
have ATM technology in their 
portfolio to guarantee future-proof 
solutions. This is why the Unisource 
Alliance feels it is compulsory to plan 
the introduction of seamless ATM
based services, especially since the 
competition is moving forward 
quickly. To speed up the implementa
tion, it is necessary to study whether 
an already existing platform can be 
used and combined with other ATM 
developments. Simultaneously, a 
stepwise roll-out is planned of a 
common ATM platform and broad
band services as a coordinated action 
within the Unisource Alliance, paving 
the way for the migration from four 
separate public network operators 
(PNOs) for POTS towards an 
Unisource Alliance full service 
provider. Obviously, national plans 
must be in line with this migration. 

Evolution of ATM and ATM
based services 
In 1991, several European operators 
assessed the feasibility of trialing 
ATM technology and the available 
ATM standards. Their goal was to 
accelerate the development of the 
technology and see whether ATM
based services could be offered in a 
multi-vendor situation and interna
tionally in a multi-operator environ
ment. In the end, 17 operators from 
16 countries participated. The pilot 
ended in December 1995. As a 
derivative of the international 

European pilot, national pilots were 
conducted. This was also the case for 
the four operators of the Unisource 
Alliance. In addition, PTT Telecom 
set the goals to obtain practical 
experience with ATM technology and 
understanding the market. With the 
ending of the pilot, phase 0 of ATM 
has been finalised and a commercial 
first phase of ATM-based services 
started. In phase I, the motivation to 
roll ATM as a technology is triggered 
by the business market, requiring 
ATM broadband services like high
speed inter-LAN, circuit emulation 
and frame relay interworking; a basis 
for these services is formed by ATM 
virtual path bearer services. With the 
installation of an ATM overlay 
network in the coming five years for 
the introduction of broadband 
services for business customers, the 
operators will quickly discover the 
high efticiency of ATM on their trunk 
network. Thus, in addition to a 
market-driven roll-out, the roll-out 
will be accelerated by a need for cost 
reductions. This can be regarded as 
phase II: market and technology 
driven roll-out to generate new 
revenue streams and reduce the costs 
respectively. As such, the ATM 
network will gradually beai· a 
substantial part of the traffic and 
impact upon the existing infrastruc
ture. It is then that phase III will 
emerge. The ATM platform will 
become the B-ISDN platform and 
interworking with narrowband 
services will occur. The four phases of 
ATM are depicted in Figure 5. The 
speed with which each step is taken 
must be motivated by both strategic 
motivations and business cases. 

Phase II, Cost Reduction 
It is well known that through the 
synchronous digital hierarchy (SDH), 
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large cost reductions can be obtained 
in both trunk and access networks 
compared to the plesiochronous 
digital hierarchy (PDH). This is in 
addition to increased management 
capabilities and quality improve
ments. It has been proven that, 
under the assumption of a certain 
increasing demand, the roll-out of an 
ATM overlay network using SDH for 
transmission is cost efficient, see 
Figure 6. 

Conclusions 

A range of interactive multimedia 
applications can be realised by using 
existing networks. To access these 
applications, the current access 
network of the telecommunications or 
CATV operator is available. To deploy 
a full range of interactive multimedia 
services (narrow as well as broad
band) however, fibre must be de
ployed with SDH and ATM as the 
transfer modes. This certainly does 
not imply fibre to the curb/home and 
SDH/ATM in all parts of the access 
network as the solutions for today; in 
the last mile, several solutions will 
be implemented depending on the 
local commercial (market), techno
logical and operational situation. 
This article presents both the 
stepwise roll-out of fibre in the local 
loop by PTT Telecom (starting with a 
fibre-to-the-zone concept), and the 
stepwise roll-out of ATM and broad
band services as a coordinated action 
paving the way for the migration 
from separate PNOs for POTS 
towards an AT&T Unisource Alliance 
full service provider. 
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