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* Maps and general key figures

« Optical engineering updates
« Dark Fiber/Links part
« Transmission equipment part

« Time/Frequency part

 Discussion : NREN optical skills... what for ?
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Ot trowoe Maps and key figures

OUTRE-MER

* RENATER optical transport network is built mostly on dark fiber links.
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e UneRsTE *  With roughly 13000 km, RENATER is one of the NREN with the largest footprint (refer
s to Compendium 2017),
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T » Pairs of Dark Fiber are procured for a 10 to 13 years range time period with some of
e the major fiber operators in France/World (SFR, Celeste, Zayo...

*  This network is then divided into two parts :

TORS
———
POITIERS BESAMNCON
ioRT SENEVE . A main part (~80 %), so called backbone, which aims at interconnecting the main POPs (major
Cities/Universities in France) throughout France territory,
\ LMOGES ) ERMONT FERRAND
LAROCHELLE — T = -
/ - :: . A second part, so called Metropolitan networks, split in several smaller networks covering big cities (Paris,

Paris-Sac ay,...z or regions (Britany, Southeastern (PACA) region...) with an heteregenous technological

environnement (equipment type, level of responsabilities, ...)

BORDEAK
AVIGNON |, CADARACHE
R i T e - On the backbone part, RENATER is mainly using INFINERA equipment (ex CORIANT
— | brand) to transmit, to amplify and to receive information.
I I ouen | . This equipment roll out started in 2015 for a 5-8 years time period,
) . It is progressively replacing old generation non coherent CIENA equipment.

Réseau d'accks ARPC
Réseau d'accés Bratagne
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2017 dark fiber link renewal project

Link reprocured with same or different
operator
—— New link

—— Dismantled link
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Next dark fiber renewal project

= 2019 onward

Links renewal project

Belnet (Esch)

—

Others

......... Capacity links

\e

} Out of scope

* Project covered ~80% of links :
» 3-4 technicians/engineer involved,
« Started in feb 2017 and still ongoing,

Main outcomes :
» 14% were procured with a new operator,

« Despite this low level of challenger, cost dropped to
a better price (around 0,12 €/m/an) because of
volum)e, negociation and longer time range (13
years),

Main difficulties :

» Offers not always realistic leading to roll out
problems :

» Several optical budgets were theoritical and came up as
unsatisfied on field,

» Lead time longer due to congestion paths or unprepared
administrative procedures,

» Poor quality of deliverables leading to re-works,
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RSl Equipment renewal status progress

* Contractawardedto CORIANT h
« Highleveldesigndefinition (racks design, DGléfinition, ...)
* Beginningof equipmentdeployment: InteroperabilityPOC, Pilote
project
J
~N
« First massleploymentin North and Eastegions
J
NR Strasbourg
\
« Alien lambda over CIENA to speedaapacitydeliveringthoughout
Franceterritory
J
\
« First introduction of highlensitycards: matrix (MFAB2), lineards
(OSM4C/4xOTU4) order to uncongestiorsomebig nodes
J
« First introduction of 16QAM modulation line ratard )

(OSM4F/2x100/150/200 ports) and introduction of HD client interface
card(OSM5C/5x 100 GE)

* Packetservice introduction omTera(still not concluding
*First 100 GE engsers

~ NR Montpellier

el WSV

N
NR Marseille 2

* INFINERA buys out CORIANT /
Others N
issi _ « Evolutions /upgradgrojectsin North and Eastegions(first regions
OTN/Coherent transmission network ::tf;lit::erent transmission = —— [ .. Capacity link deployed 2
—— INFINERA mTera/Hit7300 out of * Towarda packetservice modegeneralization(or not!) (*7,
ut of scope
----- INFINERA Alien lambda over CIENA - CIENA CN4200 P J

CN4200
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Time/Frequency network status
progress

REFIMEVE project
2019 Major milestones

* |Implementation phase

Standardization of the deployment phase process for T/F
equipment. REFIMEVE project is outsourced to the private
company Muquans.

* QOperating procedures

24/7 supervision of all metrological equipment integrated
within standard procedures (outsourced NSOC)

Deployment (1384 out of 4 370 km)

By 2019

e Paris to Bordeaux

e Paris to Marseille
* Lyon to Grenoble

Full network expected in 2020

Operate T/F signal dissemination
as any other service by 2021
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NREN optical skills .. What for ?

Threats
Opportunities

As for capacity link, spectrum connectivity
reduces the need of optical skills for NREN
because skills are transfered somejow to the

operator
Design/run the optical
transmission network

ne field among several main public pilars such as
And , as DF are not always full, government can
d aggregate all these ones into one single third

party entity.

Education is only o
health, finance,...
decide to merge an

Point of contact for optical scientific
projets such as . Time/Frequancy,
QKD(?)

This slidd :
his slidas my own thinkingandresponsability &
~
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Questions ?
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