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Energy and Load Aware Routing for Minimizing Battery Depth
of Discharge in LEO Satellite Networks
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Abstract

This paper proposes an energy and traffic load aware routing scheme for Low Earth Orbit (LEO) satellite
networks, aiming to maximize the remaining battery levels of the satellites. It predicts available battery levels by
considering both eclipse status and recent transmission history, and selects the optimal path from k-shortest candidates
based on the expected energy consumption during the eclipse period. In particular, incorporating recent transmission
and reception logs improves enhances load balancing by excluding heavily utilized satellites from path selection. Our
method, which utilizes predictable eclipse information instead of relying on real-time battery data from all satellites,
offers high feasibility. Performance evaluations using the custom-developed simulator confirmed that the proposed
scheme outperforms compared methods in terms of minimum residual battery level and load balancing.
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Table 2. Location of ground stations
NewYork (40.7, -74.0) London (51.3, 0.1)
Tokyo (354, 139.5) Johannesburg (-26.2, 28.0)
Paris (485, 2.2) Perth (-32.0, 115.8)
Cairo (30.0, 31.2) BuenosAires (-34.4, -58.3)
Sydney (335, 151.1) LosAngeles (34.0, -118.2)
SaoPaulo (-23.3, -46.4) Seoul (37.6, 127.0)
ShangHai (34.5, 121.4)
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Table 3. Parameters related to energy

Parameter Value

Battery capacity 80 Wh
Receiver power 0.02 W/Mbps
Transmit power 0.05 W/Mbps

Maximum charging power 400 W

Processor power 50 W

Power of other device 50 W
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Table 4. Average std. o number of transmission

A SR BEAR ELAR
1 3636 3576 3.561
5 6.978 6.798 6.555
10 8.798 8515 7.998
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