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Propagation Characteristics Analysis for an Urban Site of
Geostationary Earth Orbit Satellite using Ka-band
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Abstract
very important,

In satellite communication system, propagation characteristics analysis of the receiving environment is
because radio quality is changed by the receiving environment. Unlike Terrestrial wireless
communications, satellite communication is affected by altitude and atmospheric environment. Therefore, there
are many factors to consider for propagation characteristics analysis. In this paper, signal reception environment
of geostationary earth orbit was analyzed on urban environment. In order to analyze the propagation simulation,
virtual buildings was established and reception environment was changed. The results of this paper would help

to design the satellite mobile communication systems in Ka-band.
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Fig 1. The geometry of the Earth and satellite
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Table 1. Determination of the azimuth
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Fig 3. Attenuation by atmospheric absorption
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Table 2. Simulation parameters

95

A A =9
94
24 A=A

ks
54 dBW
35,786 km
E113° NO°
20.7 GHz
44.952°
200.98°

o=

AgE 10m, 20m, 30m=
Wslslols el aldd
T4l 494 Ag7F 10m & vl
ok 97m7HA] 441 A Eo)
As o 17}97m°1 3}
|

3T

9 =
ojty. A= =
25)7] wio 7227} AZE AR =o|7} 20mY o)
3| 7137 ol 27L AE =0]7} 197m o) /do|H,
A% o7 30m L= 206m ootk WA 4

m{n

i
40

%
as zol(m)

70

a3 6. 7= =olo ME A &
Fig 6. The received power according to the

building height

-120

¢ #=2! (dBm)

:a%
He
! Ug :
10 20 0 0 50
dsa +43829 AHel(m)
O 7. dE0 £AE 72jof mE A HE
Fig 7. The received power according to
distance between the building and
receiving point
I% 7 AE =0]E 10m, 25m, 50mE ZH2F a4 s
3 AT} 207 Atoldl AelE WSAAS o) 27
ol tha Aol AR} A7) Aelr} Wol A4
% A% o3 714 ZAIL oA Hu A A
o] A% Eohdth A% o7l 10md v ARe| 74| &
7 AR = AHL 103m o)W, AE Eo]7F 20mY

wle] AzlE B5m, DE ok Am wel Aze
506melth AAHe Aok Wil A=} 0] A
O e dele] 4717k AR

=
A5PrH oz 54

- 185 -



Ka-bandE E8% FAHUT ANOl TAX FIEY E4

—O— frequency : 10GHz
80 —l- frequency : 20GHz
frequency : 30GHz

2% 244 (dB)

i i
0 50 100 150
Z2Z (mm/h)

O3 8. A0 ME ZL4| Hal
8. Rain attenuation by rain rate

o} o]3e 17 69 Azte e doe®, Agrt
T ) B4 zherk Azt Ao AA el A
= SA7wsl 0o SRR Sl FA3)
AR wiEoltt.

oke] AWES Wl YRR QB3 F27 Aol A
g7t AE =oloh v o) 7 g A F I} AL

E 3. FIi5 20GHzOA 2220 o2 2224
Table 3. Rain attenuation by rain rate at 20GHz

frequency
73-%-#Hmm/h) 7894121 (dB)
0 0
50 231775
100 41.4486
150 57.4569
7S Al AA BAS s Al dHE weds
D2 g shEelth 1Y 8 29 249 29 5
Al ek AlEdolR Astolth, st o] A5,
7o) olds= 7aigte] AAAE YL uelth
B omgolA melshs Fukiel gk g k4] Az
& 5 30 elsktk o] A$ ge Avt ol
Salsi] WAshe £42, 18 o] R $A7te) 7
ol AAgle] dAg gro= ALHrh F, gA EE53
9 6, 79 Aol A FEE viste] HE A A

o wrejd 4 gir:

V.2 B

g A= e rFHe Asrt
ol e Avk 54 A4S sk

AAE el AEel 93 4 avkE £A8ith
A9 Aze Adee wol ® et A Atele] Ae
of whe} 7+ dFS A wom, Fole} Al 9%
Fe wEe & g Al =R

e staat s @l et

o e

[1] SH Nam HW. Kim, KS. Kang and BJ. Ku,
"Broadcasting and Communications Convergence
Technology Trends via Satellite”, Electronics and
Telecommunications Research Institute, Electronics
and Telecommunications Trends, Vol.25, no.2, 2010.04.

[2] YS. Kang and DS. Ahn, “Research on the
Next-Generation Satellite Mobile Communications,”
Electronics Research
Institute, Electronics and Telecommunications
Trends, Vol.21, no.4, 2006.08.

[3] Allan W. Scott, Understanding Microwaves, John
Wiley Sons Inc., New York, pp. 341-480, 1993.

[4] Kumoh National Institute of Technology, Industrial
Technology Development Institute, "Study Satellite
Automatic Tracking Antenna Calibration Technology”,
Korea Radio Station Management Agency, 2003.03.

[6] Propagation by diffraction, ITU-R P.526-12, 2012.12.

[6] Attenuation by atmospheric gases, ITU-R P.676-9,
2012.02.

and Telecommunications



20124 128 SHEQIEUHS

Alsts| =2X| Mi23 HMeE

[7] Propagation data and prediction methods required
for the design of Earth-space telecommunication
systems, ITU-R P.618-10, 2009.10.

[8] Specific attenuation model for rain for use in
prediction methods, ITU-R P.838-3, 2005.03.

XXt AN
+3 3
L2007 290 FHE HREAT F 19879 290 ¢ Fuista 4713
&3} 24 =4
L2000 290 © Fojeta A5t © 1999 290 Flsh 04w

o Ed(F3HAAD
= 20099 3E~&A| @ SEUE M3}
F21E e gishA(EAL #)
<FIARoF  0]FF Al Cross Layer,
27 Scheduling, Cognitive Radio,
gAE gkt e, MIMO_OFDM, $14%41>

83} %)
L0124 39 ~ @A) 1 FH sk Ao}

23 oA} 94
<FRRR 1 SIEA, ol5EA, T

A7 Scheduling, Cognitive Radio>

S201041 89 ¢ RSk Aol ASE
s} 9]

= 20109 8E~3A © ofo] A EEA|
GRS - YEY, olBEA,
USN, A5

oo 8

2
L
B
ofp

s A5 F e

20041 59 ~@A)  ofo] ez
SEUATE
AL SEAL, o FEY, TSN

EEIE AL

- 19009 29 ~AA) 1 FPASAT
FEN A=
<FEIOE 1 B, oA

B

R [C A
C 06K 19~ AA ¢ kI
FIHEA B

<FRAROL  YAEA, RE/SHEI, 1>

A 73 AR

+ 1989 1€ ~1998d 12¢ @ 3h=rAA}
BAFYD FaAEAAT AT
2

»1999d 1€ ~2002d 3¢ : University
of Surrey(%3=) #7128 o8}
A EA4(FEEmD

= 2002 29 ~2004\ 89 : F=rAAE
AATY o] FEAlATH AdAF

= 20041 92 ~2006\1 2¢ : AE e A EEEE A
AN

= 20068 39 ~EA - FEUE GRFAE ) R
FRAECE ¢ WA A AR, AAlE A, SDR,
Cognitive Radio, MIMO-OFDM, H#X%EA, tx|dalt]
2, MIMO A A1d24>

- 187 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


