GEFORDERT VOM

% Bundesministerium
GG_RI C fiir Bildung
und Forschung
Research and
Innovation Cluster

Achieving Cooperation Gain in
Integrated Sensing, Communication
and Computation (ISCC) Networks

YAO ZHU / XIAOPENG YUAN / KATRIN GARTENMEISTER / PAUL ZHENG / ANKE SCHMEINK

What is the benefit to integrate multi-functionalities into our system?
How would the integrated multi-functionalities improve our system performance?
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into the same system and operates cooperatively.
KEY FINDINGS

Integrated Sensing, Communication, and Computation (ISCC) multi-functional networks represent a new paradigm in wireless com-
munications, enabling comprehensive environmental perception, data processing, and communication. It is considered as one of the
most significant features in 6G due to its potential integration gains, which can be achieved by sharing the resources, e.g., spectrum,
architecture, and infrastructure. However, it receives less attention about its cooperation gains, i.e., how would these functionalities
improve the performance for the tasks of interest? Therefore, we first investigate the concept of semantic communication as a potential
pathway towards achieving this cooperation gain. We focus on the characterization and performance of semantic reliability within the
ISCC framework. This approach transforms the traditionally competitive objectives into a cooperative framework from the perspective
of semantic communications. We also leverage recent advances to utilize the same analog signals for radar sensing, data transmissions,
as well as over-the-air computation. The model aggregations for federated learning is considered as the application, where we provide a
joint user selection and resource allocation schemes.
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