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  Motivation 

 In traditional federated learning, users synchronously transmit model 
parameters and compete with each other for communication resources.  
 

 Meanwhile, the computing power resources of the training devices are 
imbalanced, resulting in inconsistent training times and a decrease in the 
training efficiency of federated learning. 

 
 Computing and network convergence (CNC) of sixth-generation (6G) 

networks provides a certain turning point for solving the above problems.  
 

 Relying on the ability to sense the computing power of devices in real 
time and synchronize various resource information in the network, CNC 
can flexibly schedule the clients in federated learning and make better 
decisions for the network topology and the allocation of resources. This 
guides the training process of federated learning and improves 
communication efficiency. 
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  Main idea 

 Design the communication optimization system based on each layer of 
the CNC, combined with the mechanism of federated learning 

 
 Propose corresponding optimization algorithms for traditional/ 

peer-to-peer architectures in federated learning 
 
 Use real-time computing power resource information obtained from the 

CNC to achieve orchestration and scheduling of client devices in 
federated learning 

 
 Allocate communication resources based on real-time updated network 

information in CNC to improve communication efficiency 
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System architecture  
 Implement a federated learning communication efficiency optimization system by combining 

the architecture of the CNC 

Communication efficiency optimization system for computing and network convergence 
(CNC) of 6G networks  
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Operational process 
 Corresponding workflow for the two architectures in the communication efficiency 

optimization system 

 System operation flowchart 

Peer-to-peer architecture 

Traditional architecture 
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Simulation results under the traditional architecture 
 Communication performance comparison / Test accuracy comparison (under different 

communication indicators) 

Communication performance comparison under the two 
algorithms: (a) transmission energy consumption; (b) 
transmission delay; (c) local training delay (CNC: computing 
and network convergence; FedAvg: federated averaging) 

Test accuracy comparison under the two algorithms: (a) transmission energy 
consumption (IID); (b) transmission delay (IID); (c) local training delay (IID); (d) 
transmission energy consumption (non-IID); (e) transmission delay (non-IID); 
(f) local training delay (non-IID) (CNC: computing and network convergence; 
FedAvg: federated averaging; IID: independent and identically distributed) 
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Simulation results under the peer-to-peer architecture 
 Test accuracy comparison (under different communication indicators) 

Test accuracy comparison under the peer-to-peer architecture in experiment 1: (a) local training delay (IID); (b) transmission 
consumption (IID); (c) local training delay (non-IID); (d) transmission consumption (non-IID) (CNC: computing and network 
convergence; IID: independent and identically distributed) 

Front In
form Technol Electro

n Eng



Conclusions  

CNC of 6G networks is a new network architecture and 
paradigm. Federated learning can show better performance with 
its support, especially in terms of communication efficiency. In 
this case, we propose communication efficiency optimization of 
federated learning for CNC of 6G networks. As the simulation 
results shown, it has great potential to improve the federated 
learning process, especially in balancing heterogeneous 
computing power and improving communication efficiency. 
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