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Optimal Low Earth Orbit Satellite Selection Algorithm to Reduce
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ABSTRACT

LEO satellites provide low latency and high data transmission speeds in NTN, ensuring reliable coverage for
UE over wide areas. However, due to their high speed of 7-8 km/s, frequent handovers are required as the
communication links with LEO satellites change often. BHO is not suitable for satellite communications due to
unnecessary handovers and increased energy consumption. Conditional handover, specified in 3GPP Release 16,
uses various trigger conditions to maintain stable network connections despite the rapid movement and irregular
cell coverage of LEO satellites. This paper proposes an algorithm for selecting the optimal target satellite to
minimize handover failure probability and provide uninterrupted service to UE. The proposed algorithm
considers the available resources of the satellites in addition to existing research, reducing handover failures
due to resource shortages. The proposed optimization algorithm and reward function demonstrate superior

performance compared to existing algorithms.
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Algorithm 1 The Optimal Target Satellite Selection Algorithm
1: Let source satellite s,, and target satellite s;
2: up determines if [t4—1,t4] is an active time slot or not;
3: if [tg_1,14] is passive time slot then
4: Calculate C;j_ p for s¢;
5: Carry out the CHO when Cf ;, > C¢
6: else
7.
8
9;

[ta—1,tq4] is active time slot;

Calculate t{8" for each candidate s;

Calculate (’7_,: for each candidate sy ;

10:  Determine reward cases of {s;} based on {TR{ .} and {Rs{};
11:  Calculate selection weight w? , for each candidate s;

12:  Calculate Hq‘,’ for each candidate sy ;

13:if W%.E is the maximum value then

14: s¢ = s and algorithm break;

15:  else

16: Prepare the CHO based on {w{ 5 };

17: Obtain the optimal s;, as target satellite s;;
18:  end if

19: end if

20: return s;;

a2 2. A TSAT A4 dwe=
Fig. 2. The optimal TSAT selection algorithm
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Table 1. Parameters of the presented algorithm and their
descriptions

Parameter Description

Noyp Number of LEO satellites

Nyg Number of UEs

Neimestot Number of time slots

N » Maximum number of UEs that
connection | can be connected to one satellite

p Reward function weights

Nyandover Number of handover occurrences

Pm,,mh Percentage of correct answers
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