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Why and How an Architecture Framework

* Areference to support further element and protocol definition
* Working in the direction of an Internet with quantum capabilities
* Not proposing a concrete choice of elements or protocols
* But the foundations to describe and assess them coherently

* Using the operational experience gained with QKD infrastructures as exmple
* Apply experience on coexistence with classical networks and service semantics
* Generalize operational best practices, including orchestration patterns

* Leverage SDN concepts
* Based on the CLAS architecture (RFC 8597)
* Integration of the interplay with (shared) infrastructure

* Propose abstractions to support actual network services
* As a base of essential network functionality: routing, access, accounting, service level...
* Integrate those abstractions to support a consolidated approach
* A Quantum-enabled Internet



After the Adoption Call

 Now we are draft-irtf-qirg-gi-multiplane-arch

» A framework useful for reasoning about network aspects
related to the future Quantum Internet
* Protocols, control and management, telemetry...

 Document reshaped
* Discuss base concepts when they are introduced
« Use quantum fabric rather than quantum forwarding

* Avoid emphasis on QKD

 As base example, including how concepts can apply there



Improving the Framework

* Stronger emphasis on SDN and virtualization principles
* And the corresponding abstractions

* Conceptual refinement

* Coexistence as the result of transparency
* Keeping original references and widely-accepted term
» Distribution rather than forwarding in quantum interactions
* Reinforcing the idea of shared state mechanisms
* Multi-party entanglement
* Directionality limited to the initiation of control actions
* Service units as the essential abstractions
* Enhanced to take into account the distribution issue
* Afirst take on the aggregation challenge

* Link ongoing standards activities



A First Take to Technology Mapping

As one of the essential goals of the proposed framework
* In support of the reasoning about network issues in the Ql

Start by analyzing reasonably well-known proposals
« Ongoing drafts in QIRG
« References in the draft

Validate the reference architecture
« Adapting the seams

* Provide a methodology
* For further application




Starting the Exercise

e draft-cacciapuoti-qirg-quantum-native-architecture
* Obviously related to the QFS

* Control and Resource planes
* How EDCs and ESPs match here warmup
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* And the orchestration matters related to them = L. m ¥
* https://arxiv.org/abs/2507.12030 ,
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More to Come
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* Onfhe G5 R I s
* Quantum-aware optical paths " R

* Onthe QFS A m

* Quantum addressing as foundation for any routing
* The fabric issues on aggregation and routing

e Onthe SS

* Multi-party SUs, aggregation and parameterization
* Application characterization
* Integrating telemetry

* Considering a practical demonstration at Vienna
* Using the quantum synthetic network environment we are building
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