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In the 6th generation mobile communication network, a large-scale random access
communication systems are crucial for accommodating a massive humber of
communication devices on the same frequency band with high reliability, low latency, and
scalability.

In these communication systems, the number of users is immense (virtually infinite),
allowing for simultaneous transmission by multiple users, characteristic of massive
machine-type communication.

Recently, researchers have focused on methods to model the estimation and decoding of
communication channels and messages by processing extensive communication data
through machine learning and deep learning techniques. However, it is generally
impractical for the training data to cover all possible patterns since the range of
communication channel states and active user patterns is infinite. Additionally, as the
number of potential users grows, it is necessary to retrain the neural network. This
limitation can result in performance degradation or inadequate scalability.

In this research, we give an information theoretic interpretation to trained deep neural
network.

We first investigate the relationship of the learned features of neural network and
characterises of signature matrix. Then we establish a framework for designing learning
systems that separate feature learning and feature usages, where the learned features
can be assembled to build different signature matrix models without retraining.
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