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A Proposal of the Maximum Allowable Off-axis e.ir.p. Level of HAPS Ground Station for
Frequency Sharing with 47/48GHz FSS system

Young-Heung Kang* - Mun-Hwan Choi*
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ABSTRACT

Resolution 122 requires to study power limitation applicable for HAPS ground stations to facilitate sharing with space station receivers in

47/48GHz bands. ITU-R Recommendation 1481-1 recommends to improve the side lobe characteristics of HAPS ground station antenna for
frequency sharing between FSS system and HAPS system.

In this paper, we propose the maximum allowable off-axis e.i.r.p. level of HAPS ground station antennas by considering power limitation
to HAPS ground station in Resolution 122, and by improving the side lobe characteristics of HAPS ground station antenmas in
Recommendation SF.1481-1. The simulation results show that the unfeasible sharing distance between HAPS ground station and FSS earth
station can be reduced remarkably, and give the possibility of frequency sharing between two above systemns.
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Table 1. Coverage and elevation angle of HAPS system

A3 8 $(km)
A A FHE) aE 1%
21km 25km
UAC 90-30 0-36 0-43
SAC 30-15 36-76.5 43-90.5
RAC 15-5 76.5-203 90.5-234
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Table 2. Characteristic parameters of HAPS Ground station

7182 7| FAA = (dBW) el S(dBi)
UAC -82 23
SAC -7 38
RAC -15 38
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Table 3. Characteristic parameters of GSO FSS satellite
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Table 4 Distribution of HAPS ground stations

AR RAC SAC UAC
PRkl 5-15 15-30 30-90
AHEAL T 4
case 1 0 0 100
case 2 10 30 60
case 3 33 33 34
casec 4 100 100 100
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Fig. 1. Interference scenario
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An example of interference COF for latitude = 40 deg.
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An example of interference CDF of Case 4 with latitudes
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Fig. 3. CDF for case 4 according to the latitude
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An example of interference CDF of Case 4 with of-nadir

100 -
N ._L_ Interferance criterion
© " 3 = 1505 dECWIMH?)
Off-nadlirt, \ ;
& #
200km/
70 i
+200km 3/
&0 R
o | -tookm 4
g= ‘
+100km i
© : :
ol Jem \ R4
[N Y
20 A 3
} \\ [
LA
10 P
L R
QSE -156 -154 -1582 -150 -148 -146 -144

interference (dBW/MHZ))

a8 4 M X729 off-nadirdll e case 42 CDF
Fig. 4. CDF for case 4 according to the off-nadir of
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CDF of Case 4 with limiting off-axis e.i.r. p
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