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Abstract

Due to the frequency sharing of Aeronautical-ESIM (A-ESIM) satellite broadband service with
previous ones, there is a possibility of its frequency interference on them. The A-ESIM frequency
interference must be prevented by observing the power flux density (PFD) mask. However, the
approval of the PFD condition fulfillment method has been postponed to the next meetings. Hence,
some countries have simulated and determined the minimum allowable height of A-ESIM from the
ground. In many cases, only limited situations of not allowed altitudes cause the PFD to exceed the
mask. Therefore, in this paper, with a new solution, the unauthorized positions of A-ESIM are
determined at any height less than the minimum allowable height and in take-off and landing positions,

relative to a fixed ground station.
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1. Introduction

The broadband satellite service of Aeronautical-Earth
Station in Motion (A-ESIM) is one of the services that
requires to reuse of previous frequency bands, due to
the limitation of the frequency band. This type of
service is able to provide high-speed internet for plane
passengers [1].

In [2], technical and operational regulations such as PFD
range and A-ESIM flight height limit are presented for the
protection of Fixed and Mobile Stations (FS and MS).
Meanwhile, the necessity of the minimum flight height for
A-ESIM has not yet been agreed upon. On the other hand,
a specific method for PFD mask compliance has not yet
been defined, and it is not clear how PFD mask
considerations should be implemented for A-ESIM [3].
Currently, researches and simulations in this field are being
carried out by different countries. In [4], according to the
PFD mask presented in WRC2019, they have expressed an
algorithm for determining the minimum permissible height
of A-ESIM. In [4], by applying the mentioned algorithm,

minimum height allowed for different coordinates of Japan
has been obtained.

In many cases, only limited situations of not allowed altitudes
cause the PFD to exceed the mask. Therefore, in this paper,
with a new solution, the allowed and not allowed positions of
A-ESIM are determined at any height less than the minimum
allowable height, relative to a fixed ground station. In addition,
the not allowed positions of the A-ESIM in both take-off and
landing positions are simulated and determined depending on
the slope of the A-ESIM.

2. Determining the Minimum Permitted Height
of A-ESIM in Iranian Cities

The minimum allowed height of A-ESIM in different
cities of Iran is extracted by simulation.

3. Extraction of Authorized A-ESIM Locations at
Heights Lower Than the Minimum Permitted
Height

The scenario assumes that the plane is moving from one
side with an angle of y = 5°and with a constant height,
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and passes over the FS, and then leaves the sight of the
FS at an angle of y = 175°(Figure 2).

Minimum Allowed Height of Flight in term of
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——Tehran f,
= g

15000

® Zahedan
Gorgan

o Ahwa

> Ommich

=}
g
3

g £
g g

Minimum Allowed Height of Flight (m)
g
g

-6 4 2 0 2 4 6 8 OB I 1
Transmited Power(dBw)

Figure 1. The allowed minimum height of A-ESIM for the cities of
Tehran, Zahedan, Gorgan, Ahvaz, Oromia for different input
powers assuming communication with the satellite at 26 degrees east
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Figure 2.A-ESIM geometry from a fixed ground station

In Figure 3, the range of y that led to PFD passing
through its mask is shown. The intersection point of
the PFD mask curve with the PFD curve of each city
indicates the minimum vy allowed in the corresponding
A-ESIM power and height.
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Figure 3. Extracting the minimum allowable of y using
the intersection point

4. Extraction of Authorized A-ESIM Locations
in the Landing and Takeoff Mode

In this section, the take-off and landing scenario of the plane
is examined. The intersection point of the PFD mask curve
with the PFD curve of landing and takeoff mode indicates

Rogayeh Doost, Saber Shahidzadseh, Roghieh Karimzadeh
Baee and Pedram Hajipour

the y allowed in the corresponding A-ESIM power (figures
4 and 5).
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Figure 4. Extracting the minimum allowable of y using the
intersection point in the ascending (take off) mode
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intersection point in the landing mode

5. Conclusions

In this manuscript, with a new approach, unauthorized A-
ESIM flight situations are extracted. Until now, this position
was defined only by the minimum permissible height. But in
the presented method, by using the PFD mask curve and also
the curve of A-ESIM PFD on the fixed ground station and
checking their intersection, unauthorized places for providing
broadband satellite service are extracted. These simulations
and extractions were performed for the flight modes of fixed
altitude, landing and takeoff of A-ESIM and also for different
technical specifications.
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