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« GARR-T quick update
« Beyond Data Service
 GARR future activity quick overview
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GARR-T (2.0)
PNRR projects (2023-2025)
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Opportunity to develop GARR-T network:

e Reach new areas: Sardinia and Abruzzo

ALBANIA |
GREECE

« Upgrade and integrate network in the South of Italy
« Scale-up performance for HPC
 GARR-T canreach the goal to become a fully unified and

pervasive network for R&E community in the whole country
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https://www.terabit-project.it/
https://www.supercomputing-icsc.it/en/icsc-home/

GARR-T new deployments (PNRR) - network overview
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GARR-T: Optical Network current status and evolution
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GARR-T architecture
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Beyond Data Service: Investigation and Developments

Spectrum Sharing

- CNAF-CERN DCI pilot (Multidomain GARR+GEANT)
- Spectrum Sharing Service testing and rollout

2N Time and Frequency

- White Rabbit over DWDM
- Pan-European Infrastructure (CLONETS)
« GN5-2 Incubator

ISTITUTO NAZIONALE 8/ 4
RICERCAMETROLOGICA N7 & 5.7

Sensing

- Sensing over Subsea Cables
« GEANT WP7T2 Demo activity
- SUBMERSE project relationship

20 milakmdi 120 PoP Quantum Technologies (QKD)
fibra ottica -~ - University of Padua: QKD + Data link field trial
: - Quantum Initiative
Banda L o/ « Quantum Communication over dedicated fiber
disponibile
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CERN - CNAF Data Centre Interconnection
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Time and Frequency
distribution
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Time & Frequency distribution
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Lab+Field Trials \
White Rabbit over AlienWave

INRIM has a dedicatedfiber

infrastructure for Frequency Less demanding users can
dissemination and guantum benefit from the UTC(IT)
UTC(IT) technologies -> high-end users reference //
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Pan-European effort for T/F network

Figure 3.1 shows one of the options considered. The final topology will be based on further consultation with

the metrology community and the NRENSs.
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Figure 3.1: Proposed C-TFN Option A
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Included:

* > 10-year IRU for fibre on red
routes
Bidirectional amplifiers as needed
to light the fibre on the red
foutes

Excluded:
Green lines — fibre built by NRENs
Bluglines — fibre bult by NMIs

Dashétigrey — proposed future
links

flywheéis, counters frequency
combs needed are to be funded
by the natighal time/frequency
providers

Time/Frequgncy overlay services

@ NMI Frequency reference
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White Rabbit Long Haul Trials

White Rabbit Alien Wave DWDM
Transport

Unidirectional

1
1
diff _pps order of 10 s

Night-day variation in the range of 2ns
| Severe concerns

on possible
operational
models

(more details @wsgarr20)
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https://ohwr.org/projects/white-rabbit
https://www.garr.it/it/news-e-eventi/pubblicazioni/presentazioni-ws20/5225-workshop-garr-2020-presentazione-bolletta/file

Next steps: GARR-T enables to reconsider the WR Transport model
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QKD & §CN
Quantum Communication
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Quantum Key Distribution
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Ciphertext
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— i Encryptor ! Classical Channel | Decryptor , —
Plaintext 4 ; ; {  Plaintext
Key B Key e
QKD Transmitter | Classical Channel { QKD Receiver
Quantum Channel |
Alice ' Bob

«  GARR puo offrire QKD agli utenti sulle fibre in produzione?
« Quali sono le conseguenze per i servizi a pacchetto?
« C'e la necessita di scambiare stati quantistici?
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Implicazioni:
1. ER 0 ZR (long range) optics in 10km link

2. fine tuning required

@WSGARR22
https://u.qgarr.it/ws22colantonio

Presentation@TNC23:
A QKD Network Including Coexistence of Quantum and /

Classical Signals PR
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Optical Fiber as a distributed sensor
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https://bbmaps.itu.int/bbmaps/

Fiber Sensing Techniques

Distributed Acoustic Sensing

DAS interrogation unit
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https://doi.org/10.22541/essoar.168988438.80532994/v1

GARR aims to support activities in the filed of sensing ”W“MV\

 GARR has a widely spread optical fiber infrastructure covering also very
geologically active areas

« (Coexistence with Data Traffic is a MUST

 GARR aims to support all the research activities in the filed to:
« Enhance technical knowledge of state of the art technologies (TRL:high)
« Support on the development of new or improved techniques (TRL:low)

Next Steps:

« Since coherent transponders are already deployed on the Data Transport
Network, GARR is going to preliminarily investigate SOP based techniques
(HW already available and deployed)

« WORK IN PROGRESS support in project based on DAS and Interferometry
Technigques
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GARR Optical LAB

LAB
Photonic Layer

Fiber spools

300km G.652d fiber — |
Spools of 25 and 50 km \

25 km

75(km H E

Lfommn N

MMMMMMMMMMM

P
PE

Photonic Layer
2 ROADM

LAB/Production Network— wikn

. — 926km 1 FOADM
Integration — Skm TILA
Paths on GARR DWDM infrastructure
60km
?00km
1500km

i Q 1111y | THE ITALIAN
Consortium | ™™

TION
"SGARR | =5
NETWORK

Paolo Bolletta // Workshop INFN CCR - Palau (Sassari) // 2024-05-23 22



Conclusion
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GARR-T network as an enabling
infrastructure not only for Data Services

Q
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Opportunities:
Fully exploit fiber infrastructure potential
supporting community research activities @

Challenges: ﬁ&&
Technical and mindset shift

Beta Testers
Implications not related with R&E community
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