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ABSTRACT

Low Earth Orbit (LEO) satellite communication is an effective solution for addressing global coverage
challenges in terrestrial networks. As we enter the 6G era, the rise of complex applications has increased
device computational demands, driving the adoption of techniques like offloading and Edge Computing for
efficient processing. To achieve seamless global 6G service integration, active research is underway in Satellite
Edge Computing (SEC). SEC involves deploying computation-capable servers on LEO satellites, enabling edge
computing. However, many studies extend terrestrial Edge Computing techniques to satellite networks without

adequately considering dynamic channel conditions due to physical topology changes. Our research proposes an
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Edge Computing framework tailored to LEO satellite networks, effectively addressing dynamic channel

conditions. We introduce optimization algorithms to minimize system power consumption and propagation

latency. Simulations in our proposed SEC scenario confirm our algorithm’s adaptability to changing channel

conditions and service requests, resulting in lower power consumption compared to conventional methods for

the same processing latency.
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1: At each time slot 7, Given input parameters.

2: STEP 1: Find always offloading or non-offloading UEs.
3fori=1:1do

4 if maxU;,5p(t) <minU;,.5r(t) then

5 O(i.t) =1.

6 else if minl; ,pp(t) < maxU;,.5¢(t) then

7: O(2,t) = 0.

8. end if

9: end for

10: gﬁxcd(i. f) = 0(:, f)

11: STEP 2: Optimize for remaining UEs.

12: Find control variables that minimize upper bound for every
possible @gxedl(:, ).

13: STEP3: Update Queues.

Parameter Value Parameter Value
y 1000 cycles/bit 1 10
w 150 By, 100 MHz
N, 8 Cuumax 3.4 GHz
Py 2w Cs max 4.5 GHz
P‘QI,. 20W Ay 2.5 Mbits

Fig. 2. Simulation parameter
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