&eltic-Plus

Smart Connected World

Project Information

Safe and Secure European Routing

SASER - ADVAntage-Net is one of the
three sub-projects of the CELTIC Plus
umbrella project SASER. The project in-
vestigates novel technologies for flexible
and secure optical metro and enter-
prise networks, where flexibility is real-
ized mostly in the optical domain: by soft-
ware-based adaptation of electro-optical
interfaces and by optical routing.

Main focus

The SASER - ADVAntage-NET cluster will
work on solutions for flexible and secure
optical metro and company networks. In
these networks, a flexible adaptation of
electro-optic interfaces with respect to
data rate and bandwidth will help improve
future capacity and security requirements.
Making the network more flexible and
adaptive will improve the robustness
against instantaneous increases in data
traffic. This, in turn, will help preventing
network outages from denial-of-service
attacks.

During the course of the project, network
and node architectures will be developed

supporting flexible channel interfaces, and
new concepts for optical layer encryption
will be investigated.

Approach

The project will investigate networking
layer aspects of flexible networks, includ-
ing network planning and operation con-
sidering multiple network layers. Further-
more, physical layer aspects will be con-
sidered, taking into account adaptive inter-
faces and flexible optical routing. Using an
adaptive approach to optical modulation,
the bandwidth of an optical signal carrying
a fixed data rate can be adapted to the
required link length by a software-initiated
change of the modulation format. For in-
stance, the currently standard modulation
format of dual-polarization quadrature
phase-shift keying (DP-QPSK), carrying 4
bits in each transmitted optical symbol,
can be changed to a dual-polarization 16-
level quadrature amplitude modulation
(DP-16QAM) modulation format. This dou-
bles the information content per symbol to
8 bits, but comes at the cost of reducing
the transmission reach by a factor of four.
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Figure: Constellation diagram with transitions of a dual-polarization 16-QAM signal.
This modulation format is one of the options for adaptive rate transmission.



The constellation diagram of a DP-
16QAM signal example is shown
in the Figure.

An important aspect in metro and
enterprise networks, supporting
the requirements of business cus-
tomers, are security considera-
tions. Here, the project will investi-
gate new approaches to improve
network security on the physical
layer. As an example, the non-
interceptable transmission of a
secret encryption key will be inves-
tigated.

The various aspects of the project
will be demonstrated in laboratory
and field test environments, and
project results will be disseminated
to be included in new standards
and presented to potential custom-
ers.

Main results
SASER-ADVAntage-NET will

¢+ Develop new multi-layer con-
cepts for routing in flexible net-
works,

+ Investigate new methods for low-
noise amplification in dynamic
networks,

+ Develop novel ways to introduce
data security in the optical layer,

+ Demonstrate rate-adaptive trans-
mission in flexible networks to
optimize bandwidth utilization.
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Impact

Results of the project SASER-
ADVAntage-NET will be the basis
to provide flexible and secure net-
working to companies and network
operators worldwide. In coopera-
tion with other SASER projects,
ADVA Optical Networking as the
main partner will work on exploita-
tion of the results and on incorpo-
ration in the product portfolio. Sci-
entific results will, via the academ-
ic partners, be used in students’
education and publications. By
introducing the project results into
standardization groups, a wider
dissemination and the basis for
lower-cost high-volume technology
will be achieved.

or universities and research organi-
sations. Even companies outside the
EUREKA countries may get some
possibilities to joine a Celtic-Plus

project under certain conditions.
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