Project Achievements

Field trial with
Integrated ROADMs
and GMPLS compliance

The FIRM project aimed to deploy a field
trial consisting of an optical transport net-
work based on ROADMs (Reconfigurable
Optical Add/Drop Multiplexing) with
GMPLS (Generalised Multi-Protocol
Label Switching) compliance to set up
and tear down light-paths dynamically
under an ASON (Automatic Switched
Optical Network) architecture. In this
context, FIRM has developed, tested and
demonstrated an integrated system by
turning a static OADM into a ROADM with
tunable transceivers, reconfigurable
matrices and embedded intelligence.

Main focus

The FIRM project has developed and tested a
flexible and intelligent network architecture,
enabling broadband and cost-effective trans-
port networks that will enhance the delivery of
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new services and end-to-end connectivity for
the development of the Information Society.
By using a novel technology of reconfigurable
optical switches and tunable transponders
together with a unified control plane
(GMPLS), the FIRM ROADM:-enables-unpre-=
cedented flexibility for/the network manager,
allowing on-the-fly network reconfiguration,
flexibility and bandwidth while reducing capi-
tal and operating expenditures (CAPEX and
OPEX).

OADMs on the market are either fixed or, at
best, manually reconfigurable, and
wavelengths can only be routed to a limited
number of ports, thus leading to inherent
limitations. The proposed innovative
ROADM enables on-demand provisioning,
improves the QoS provided to customers,
and will address seamless migration towards
dynamic networks.
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Figure 1: General architecture of the FIRM ROADM
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Approach

FIRM has developed, tested and demon-
strated an integrated system by turning a
static OADM into a ROADM with tunable
transceivers, reconfigurable matrices and
embedded intelligence. By upgrading exi-
sting products with the integration of
external devices, a cost-effective solution
can be offered within a short time.

The FIRM approach has included the fol-
lowing steps:

& ROADM framework analysis.

The performed business model and techno-
economic viability analysis in a short/
medium-timescale has shown that the
ROADM solution provides unprecedented
flexibility and scalability to transport net-
works. The network architectures,
concepts, and solutions for all optical
transport networks will enable increased
bandwidth capacity, lowering the operatio-
nal and capital costs (OPEX and CAPEX)
and enhancing the delivery of new
services and end-to-end connectivity.

_& Optical Node development.

FIRM has succeeded in integrating a full
working ROADM prototype from discrete
components (e.g. transceivers, matrices,
multiplexers), correctly assembling optical
components from different providers and
guaranteeing an efficient interoperability.
A control module system with embedded
intelligence has also been developed in
order to control and monitor all the
components of the ROADM.
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& GMPLS control plane.
GMPLS-based CCI (Connection Control
Interface) interfaces have been developed
and integrated into the ROADM, to
allow for automatic, control-plane-driven
connections setup. Moreover, a basic
Network Management System (NMS) has
been adapted to trigger connection
requests (soft-permanent) and to manage
remotely the active optical devices of the
FIRM ROADMs.

& Field trial deployment.

The FIRM ROADM has been deployed in
a field trial with access to end user
applications and with a Pan-European
scope, with two additional ROADMs
funded by I12CAT. Over this infrastructure,
an all optical ROADM-based dynamic
network has been assessed with some
representative broadband and digital
applications to stress the field trial network
and test its performance.

Achieved results

The main result of the project is a
reconfigurable, control-and-management
(C&M) enabled integrated ROADM (Figure
2 (a)) which will allow a technology evolution
without replacing currently static OADMs.
By upgrading existing products with the
integration of external devices, FIRM
offers a cost-effective solution that could be
available within a short time. By imple-
menting two additional semi-reconfigurable
ROADMs (Figure 2 (b)), an ASON and all-
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optical WDM switching field trial (compo-
sed by 3 optical nodes) has been built in
the last phase of the project.

This field trial is composed of the FIRM
ROADM, two sROADMs, a distributed
GMPLS control plane, tunable lasers, and
real end users.

FIRM ROADM

Semi-reconfigurable
ROADM (sROADM)

This field trial has allowed to evaluate the
performance of the ROADM functionality in
a real environment. A test for the protection
at OMS (Optical Multiplex Section) level
has been successfully carried out.

Impact

Telecommunication networks are emerging
as the central link of the information-based
economy and society. The common
denominator of emerging communication
services is a robust, flexible and intelligent
network infrastructure. Focusing on the
development of ROADMSs, the FIRM project
contributes to the development of techno-
logies and architectures that allow a
generalized availability of broadband
metro/access, and the evolution from current
SDH/ATM infrastructures to intelligent and
flexible all-optical networks. These infra-
structures are a key enabler to the wider
deployment of the information and
knowledge-based society and economy.
This is done by defining network and node
architectures, concepts and solutions for all
optical transport networks which will enable
increased bandwidth capacity in the
underlying optical core and metro networks,
proportional to the expected evolution in
user requirements and services. Such new
and efficient concepts for network
management and control will lower the
operational and capital costs (OPEX and
CAPEX) and will enhance the delivery of
new services and end-to-end connectivity.
In summary, FIRM has contributed to
enhance Europe’s competitiveness in the
development of flexible and intelligent
all-optical networks.



