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ABSTRACT

Terrestrial networks face challenges in ensuring Quality of Service (QoS) due to limited coverage, especially
in dead zones or long-distance communications. To address this, satellite-terrestrial integrated networks using
Low Earth Orbit (LEO) satellites have gained attention. However, existing studies mainly consider transmission
delay, neglecting the impact of long propagation distances, which hinders optimal routing. This paper proposes
a utility-based QoS routing algorithm with a weighted Expected Propagation and Transmission Time (WEPTT)
metric that accounts for both transmission and propagation delays. Experimental results show that WEPTT

achieves lower latency and higher throughput than a conventional metric.
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Algorithm 1 Utility-based Routing with Midpoints

Input:
Satellite Cost C'
Flow Set F'
Number of Midpoints %
Output:
Route for Each Flow in F'
1: Initialize ground capacity Gy and satellite capacity Seap
2: for each flow f in F' do

3 for each satellite cost ¢ in C' do

4 Set Seap ¢ ¢

5 for each flow f in sorted flows do

6: Identify data type of f

7 Select k& middle points

8 Compute wEPTT for candidate routes

9: Calculate utility

10: if Seap > 0 and satellite utility > ground utility
then

11 Set Best route < satellite route

12: Update Scqp <— Seap — demand

13: else if G,y > 0 then

14: Set Best route < ground route

15: Update Gy

J2l 3. Utility 7]4} midpoint 2H$-8] ]2
Fig. 3. Utility-based routing algorithm with midpoint
selection
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Table 1. Simulation parameters

Satellite bandwidth 100 Mbps

Ground bandwidth 10 Mbps

Satellite budget [5, 10, 15, 20] Mbps
7n; of voice, video, data 0.01, 0.02, 0.03

6; of voice, video, data 25,2, 18

S of voice, video, data [224[14], 8800[15], 12,000]

packet bits
Satellite altitude 1,000 km
Ground link distance 50 km
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Table 2. Mean computation time (seconds)

Budget
Scheme 5% 0% | 15% | 20 %
Bascline 19318 | 19.304 | 19.299 | 19.293
Proposed 006 | 0.0598 | 0.0598 | 0.0598

E 3. 3 A2 (Mbps)
Table 3. Mean throughput (Mbps)

Budget

Scheme 5% 10 % 15 % 20 %

Baseline 39.402 | 52.802 | 61.938 | 60.839
Proposed 39.503 | 52.949 | 62.042 | 60.88
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