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Adaptive Beamwidth Control Technique for Low-orbit Satellites for
QoS Performance improvement based on Next Generation Military
Mobile Satellite Networks
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ABSTRACT

Low-Orbit safellite mobile networks can provide services through miniaturized ferminals with low fransmission power, which can be
used as reliable means of communication in the national public disaster network and defense sector. However, the high troffic
environment in the emergency preparedness sifuation increases the new call blocking probability and the handover failure probability
of the satfellite network, and the increase of the handover failure probability affects the QoS because low orbit safellifes move in orbit
at a very high speed. Among the channel allocation methods of satellite communication, the FCA shows relatfively better performance
in a high traffic environment than DCA and is suitable for emergency preparedness situations, but in order fo optimize QoS when ftraffic
increases, the new call blocking and the handover failure must be minimized. In this paper, we propose LEO-DBC (LEO satellite dynamic
beam width control) technique, which improves QoS by adaptive adjustment of beam width of low-orbit satellites and call time of
tferminals by improving FCA-QH method. Through the LEO-DBC fechnique, it is expected that the QoS of the mobile satellite
communication network can be optimally mainfained in high traffic environments in emergency preparedness situations.

= keyword : Emergency Preparation, Fufure Warfare, Satelite Communication, LEO Satfellite, Queuing, QoS, Beam width
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(Table 1) LEO Satellite FCA-QH parameter

7l & A 9
« User mobility parameter
t,max Maximum value of the waiting time
Py, Handover request from source cell
P, Handover request from transit cell
R Beam width of satellite
R, Initial value of beamwidth
Ry Adjustment value of beamwidth
Vi Relative speed of satellite
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7, Average Call time

Ty Adjustment value of call time

By Blocking probability for new call attempts

Py Handover failure probability

P, Unsuccessful Handover probability
Probability that call lasts so as to

Q ~ produce

at least ¢ handovers(z=1,2,-")
v Probability that call attempt is served

and has I successful handovers
B, Probability that a served call is dropped

Mean value of the number of times
ny, a newly arriving call is successfully
handed off

Loy Probability that call in progress be dropped

P Probability of a call dropped due to a
ns new call blocked or a handover failure
S The number of channels permanently

allocated to each cell
A New call arrival rate (Poisson process)

A Handover arrival call rate

1 Channel holding time in a cell
o (Both for new arrivals and handovers)
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duration
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5.3.2 Normal Traffic
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