
A2C Framework - 

Action space: GEO frequency sub-bands

State Space: 

Reward Function: Avg. LEO user throughput – Weighted Avg. LEO to GEO 

user interference (1) 

A2C based DSA 

Aim 
Develop a DSA to optimally reuse 

GEO satellite spectrum in LEO 

satellites. 

Results 

Introduction 
Sharing spectrum between  multi-orbit 

GEO LEO Satellite constellations 

significantly enhances spectral 

efficiency. Recognizing the importance 

of frequency reuse, the 3GPP 

emphasized its necessity for efficient 

spectrum utilization in NTNs starting 

with Release 17 [1]. We propose 

leveraging an Advantage Actor Critic 

(A2C) algorithm with continual transfer 

learning to dynamically reuse GEO 

frequencies in LEO satellites, thereby 

minimizing user interference and 

maximizing network utility.
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Dynamic Spectrum Allocation of Coexisting GEO-LEO
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Fig. 1: LEO and GEO satellite 
coexisting scenario [2].

Fig. 2: A high-level view of the proposed continual transfer
learning A2C scheme for GEO-LEO coexisting environment.

Fig. 3: Evaluating A2C and ε-Greedy allocation methods: Temporal 
evolution of the a) LEO user throughput b) GEO user throughputs.
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Conclusions 
Our continual transfer learning with A2C by exploiting leader-follower 

approach surpasses existing spectrum allocation methods by maintaining 

optimal LEO user throughput with impacting GEO user throughput 

significantly. We addressed energy and computational constraints of 

onboard processing in satellites by the design.

Algorithm 1: Proposed A2C algorithm with continual transfer learning.
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