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1. Executive Summary

This deliverable reports on the generation of the ORCHESTRA project factsheet as well as a short
project presentation. The reported documents are essential instruments for the dissemination of
the project particularly at this early stage. Both the factsheet and the short presentation are
also publicly available on the ORCHESTRA website www.orchestraproject.eu.
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2.

ORCHESTRA Factsheet

The ORCHESTRA factsheet aims to provide a concise overview of the project vision, objectives,
technological approach and use cases as well as to summarize the main project facts such as
contact details, duration and EC financial support.

The ORCHESTRA factsheet consists of the following sections:

1.

7.

Header (first page): where the project’s logo, full title, European Commission flag logo
and partners’ logos are displayed.

Main body (first page): where project’s vision and objectives are presented.

“At-a-glance” section (first page): summarizing project facts, such as acronym, title,
funding, grand agreement no, start date, duration, coordinator, contact, website and
keywords.

Footer (first page)

Header (second page): where the project’s logo, full title and European Commission flag
logo are displayed.

Main body (second page): where project’s technological approach and use cases are
presented.

Footer (second page): where partners’ logo are displayed.

The ORCHESTRA factsheet is presented in what follows and is publicly available at:
www.orchestraproject.eu

www.orchestraproject.eu 6/16
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Vision
An optical network has to be observable before it can become controllable and be subject to
optimization.

The vision of the ORCHESTRA project is to close the loop between the physical layer and the
network control plane, by using information provided by the coherent transceivers that can be
extended, almost for free, to operate as software-defined optical performance monitors (soft-
OPMs). This will enable a real cross-layer optimization, providing true network dynamicity and
unprecedented efficiency.

Objectives

1. Develop an advanced DSP-based physical-layer multi-
impairment monitoring algorithm suite

PROJECT ACRONYM: ORCHESTRA

PROJECT TITLE: Optical peRformanCe monitoring
enabling dynamic networks using a Holistic cross-
layEr, Self-configurable Truly flexible appRoAch

FUNDING: H2020-ICT-2014

GRANT AGREEMENT NO: 645360

EU FINANCIAL CONTRIBUTION: 2.6 million Euros
START DATE: February 1, 2015

2. Develop a holistic approach to Quality of Transmission
(QoT) determination in all network lightpaths using
information from distributed software-defined optical
performance monitors (soft-OPMs) and advanced
correlation algorithms

3. Develop a hierarchical control and monitoring

DURATION: 36 months

COORDINATOR: Emmanouel Varvarigos, CTI
CONTACT: orchestra@cti.gr

WEBSITE: www.orchestraproject.eu

KEYWORDS: Optical communications, network
technologies / internetworking, optical
monitoring, physical layer impairments, dynamic
network operation, DSP algorithms, OAM
handler, control and monitor infrastructure,
cross-layer optimization, failure and fault
localization

infrastructure providing active and passive monitoring
capabilities with rapid and effective reactions to
degradations and failures

4. Develop dynamic optimization procedures for fault
management and network re-optimization

5. Lower the barriers of resource sharing among
operators’ domains through the efficient monitoring of
alien lightpaths and accurate physical layer SLAs

6. Demonstrate dynamic and highly efficient flexible
network operation enabled by software-defined optical
performance monitoring

ORCHESTRA vision: “An optical network has to be observable before it can become controllable and be subject to optimizatior!’
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ORCIESTRA

Optical peRformanCe monitoring enabling dynamic networks using
a Holistic cross-layEr, Self-configurable Truly flexible appRoAch
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ORCHESTRA vision: “An optical network has to be observable before it can become controllable and be subject to optimizatior!’
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3.

ORCHESTRA Project Presentation

The ORCHESTRA project presentation goes one step further from the factsheet providing more
details on the project.

The ORCHESTRA project presentation consists of the following sections:

1.

O ® N o Uk W N

o = = )
w N B O

Front page, featuring the project logo, full title and other project details (call identifier,
topic, grand agreement number, project start, duration, budget). An European
Commission flag is also included to indicate European Commission financial support.

“Consortium”, presenting the project partners.

“Motivation”, indicating the corresponding call’s objectives addressed in the project.
“Vision”, elaborating on the project’s vision.

“Objectives”, summarizing the main project objectives.

“The Big Picture”, the project’s technological approach.

“Overall Approach”, the project’s working packages structure and context.

“Building Block: Flexible TRx and DSP”, elaborating on project’s basic building blocks.

“Building Block: Network Optimization”, elaborating on project’s basic building blocks.

. “Building Block: Control & Monitoring”, elaborating on project’s basic building blocks.
. “Demos”, describing lab experiments and field trials that will be performed.
. “Partner Roles”, mapping the partners on project’s main tasks.

. “Contact”, summarizing ORCHESTRA project main contact details and presenting all

partners’ logos.

The ORCHESTRA project presentation is presented in what follows and is publicly available at:
www.orchestraproject.eu.
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Motivation ORGHESTRA

“ICT 6= 2014; Smart optical and wireless network technologies”

1.

“Address the lack of dynamie control and management of optical netweark
resources within and across operator’s domains for lower cost and more flexible
use of resources”

E The physical layer iz accounted with worst case assumptions and gross
margins

E  Physical layer manitaring information is not explaited in optimization
Processes

& Failures are treated as black or white

= We need to close the loop between physical layerand the control plane:
interactingwith the physical layer enables a dynamically controlled netweark
thatis used in a more flexible and efficient way

“address the limitations of current optical transmission technologies”

E  Increasing the nominal transmission rate can go wasted if operation margins
are too gross

¥ Reducing the margin: benefits current and future transmission technologles

| CRCHESTRA v An el ek s s b absanable ek o bacoma consolable sn b subjct 0 apenisden® )
Vision ORCHESTRA

An optical network has to be observable before it can
become controllable and be subject to optimization

ORCHESTRA proposes to close the control loop by
enabling physical layer observability

Observability relies on the coherent receivers that are
extended, almost for free, to operate as software defined
impairment optical performance monitors (soft-OPM)

Physical layer information of single or multiple soft-OPMs

is used to take better optimization decisions /—-——~\

Re-acting dynamically on the network to b Dhecide

. B - DECHESTEA
increase its efficiency \ /
Act

www.orchestraproject.eu
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Objectives ORGIESTRA

1. Develop an advanced DSP-based physical-layer multi-impairment monitoring
algorithm suite

2. Develop a holistic approach to Quality of Transmission (QoT) determination in
all network lightpaths using information from distributed software-defined
optical performance monitors (soft-0PMs) and advanced correlation algorithms

3. Develop a hierarchical control and monitering infrastructure providing active
and passive monitoring capabilities with rapid and effective reactions to
degradations and failures

4. Develop dynamic optimization procedures for fault management and network
re-pptimization

5. Lower the barriers of resource sharing among opérators’ domains through the
efficient manitoring of alien lightpaths and accurate physical layer SLAs

6. Demaonstrate dynamic and highly efficient flexible network operation enabled
by software-defined optical performance monitoring
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Overall Approach

Requirements

development for network cross- ‘
& g control D evaluation in lob
advonced layer
Specifications monitoring optimization Infrastructure and field demo
Dynamic network Flexible Optical Cross-layer Nien_rchle-l
specifications and T i i functions monitoring
use cases driven by infrastructure
accurate real-thme DSP algorithms for Dynamic network
physical layer coberent modulation optimization
monitoring and demodulation procedu ,
Information /N
DSP-based
\dentify DSP-based lmn!rmm Communication
algorithms to be monitoring - functionalities
developed algorithms suite
Control primitives
for dynamic
v %’ network operation
Y - ~ and optimization
> 4
— Control and r
monitoring 5l
Requirementsforthe  Interface kflows for —AP|
management and programmable handling dynamic  API that enables
control plane transceiver and network use cases interaction
control plane between modules

D5P-based

Dynomic

Monitoring and

ORGIESTRA

Performance

Building Block: Flexible TRx and DSP
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e the et Biig thing

ORCHESTRA will develop on advanced, D5P-hosed, multimpairment monltering algorthm swite that will provide the
contral plane with unprecedented detoil on the state of the physical-loyer ORCHESTRA will build o prototype flexible
transceiver to showoese dynamic network operation combined with physical leyer awareness,
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Building Block : Network Optimization ORGIESTRA

Impairment information from multiple monitors
will be correlated to provide even mare knowledge
of the physical loyer ond enoble true crozs-loyer

optimization
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Building Block : Control & Monitoring ORGESTRA
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The hierarchical monitoring plane will prawde scalable, active and passive monitoring

capahilities with rapid and effective reactions to degrodotions and failures
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Demos

* Lab experiments at the network-level,

evaluating hierarchical control and
monitoring plane and  optimization
procedures

*« Lab experiments to evaluate the
developed DSP monitoring algorithms in a
commercial optical transport platform

* Field trial demonstration of
ORCHESTRA concepts in a real-
world application scenario, using
TILAB's regional network

Partner Roles ORGIESTRA
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Contact ORGHESTRA

(k| =SrELecom

Bell Labs

Alcatel-Lucent @

NEXTWORKS

ENGINEERING FORNARD

Pro]eét Coordinator:
Prof. Emmanouel Varvarigos,
Scientific Directorin CTI

email: orchestra@cti.gr
site: www.orchestraproject.eu
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