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Dynamic Link-Capacity Adjustment »FMD.iDay
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Why do networks need dynamic link-capacity adjustment?
= Reduction of energy consumption and thus carbon footprint*
= Higher flexibility in provisioning of network resources — capacity allocation on demand

= Improved operation efficiency (on network operator side) — enable better utilization of available resources

* A. Lange et al., , Energy Efficiency of Load-Adaptively Operated Telecommunication Networks”, J. Lightwave Technol., vol. 32, no. 4, Feb. 2014.
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Dynamic Link-Capacity Adjustment
What are the main implementation requirements?
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Traffic Monitoring: a suitable telemetry framework supporting a
variety of APIs, protocols, etc.

ML-based Traffic Forecasting: an ML pipeline for live traffic
prediction, and accurate/reliable traffic forecasting algorithms

Dynamic Capacity Adjustment/Network Element

Reconfiguration: suitable network control solutions for dynamic
reconfiguration of the NEs
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Monitoring of Open and Disaggregated Optical Networks

Telemetry and Machine Learning Framework

. FMD.iDay
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SDN: SDN Controller | TRx: Transponder | OLS: Open Line System| ML: Machine Learning
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Traffic Monitoring and Capacity Adjustment

Granularity Considerations

= Traffic monitoring is often performed with
a low frequency of measurements (e.g. 1h)

= Fine granular traffic monitoring required to
catch short traffic spikes

= Fine granular capacity adjustment steps
and periods offer higher capacity and
energy resource savings.

= The possible energy savings depend on the

granularity of telemetry data and
hardware reconfiguration capabilities.
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Monitoring of Open and Disaggregated Optical Networks

Telemetry and Machine Learning Pipeline

© FMD.Day
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ML-based Traffic Forecasting and Capacity Adjustment »FMD.iDay
Methodology

Goal: dynamically adjust link-capacity to the changing traffic volume by predicting the future traffic rate
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: : : Internal HHI Enterprise traffic fl df lysis.
Capacity calculation for the next adjustment cycle: nerna IETPrISe trattic flows tsed foranalysis

= st step: prediction of max traffic rate in the next cycle: Rpax(tiv1) = f(Rmax (ti)s Rmax(ti—1)s -o» Rmax (ti—n))

= 2nd step: calculation of the next cycle’s allocated capacity: C(t;4+1) = [Rmax(t‘+1)+M] AC
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Dynamic Capacity Margin Allocation (DCMA) . FMD.Day

Traffic set decomposition (feature engineering / extraction)

2x long short-term
o M memory (LSTM) neural
networks (NN)Ns:
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Dynamic Capacity Margin Allocation (DCMA) »FMD.iDay

Results and Performance
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Next Step: Validation in the Field
Large-Scale Testbed @ Fraunhofer HHI
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Conclusions »FMD.iDay
And Outlook

= First results of ML-assisted Dynamic Capacity Margin Allocation show a promising performance of traffic
forecasting using real-life traffic flows.

= Parameters such as granularity of telemetry data, provisioning latency, acceptable capacity reconfiguration
frequency, available capacity levels, etc. play an important role and need to be considered for optimally tuning
the ML-assisted solutions.

= Improved ML solutions to be implemented into a live ML-pipeline for traffic forecasting, followed by an
automatic adjustment of link-capacity.

= Testing and PoC demonstration to be carried out on the Fraunhofer HHI large scale photonic testbed in
collaboration with the 6G-RIC hub.
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Vielen Dank fur lhre
Aufmerksamkeit!
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