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18. abstract

The joint project CampusDynA investigated the technical possibilities and economic potential of dynamically adaptable 5G campus
networks based on OpenRAN technologies. While the current state of science and technology shows that open network
architectures enable greater flexibility and vendor independence, only a few practice-oriented implementations in industrial
environments exist so far. The project therefore aimed to evaluate the concrete added value of dynamic network adaptation with
regard to latency, bandwidth, and availability, and to test application scenarios with industrial relevance. The main focus areas were
autonomous mobile robotics, resource efficiency of production systems, and civil safety of industrial sites.

To achieve these objectives, a joint application framework was developed to dynamically optimize bidirectional communication
between applications and the network. It integrates robotics frameworks such as ROS and OPC UA with OpenRAN components
and allows spatio-temporal adaptation of network parameters. The experiments were conducted under realistic conditions at the
Werner-von-Siemens Centre (WvSC) and in close coordination with the lead project CampusOS to ensure the transferability of
results to established reference architectures.

The evaluations demonstrated that dynamic allocation of network resources is technically feasible and functionally advantageous,
especially under spatially and temporally variable usage conditions. Demonstrators were successfully implemented for all three
scenarios, providing valuable insights into the interaction between network architectures and industrial applications. However,
OpenRAN components are currently not yet mature enough for large-scale industrial deployment.

The results of CampusDynA provide essential foundations for future development. They support the further enhancement of existing
software solutions, follow-up research in the fields of 6G, edge computing and resilient networks, and create mid- to long-term
perspectives for consulting and service offerings related to open network architectures in industrial applications. CampusDynA thus
contributes to strengthening digital sovereignty in the German industrial sector and lays the groundwork for new business models
in the area of Robotics-as-a-Service.
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