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Thesis Title Analysis of Rain Fade Time in Ku-Band Satellite Signal

Student Mr.Kridikorn Prayochvanich

Student ID. 41061084

Degree Master of Engineering

Programme Electrical Engineering

Year 12002

Thesis Advisor ' Assoc.Prof. Narong Hemmakorn
ABSTRACT

This thesis presents the analysis of rain fade time and frequency of occurrence in Ku-band
satellite signal and fade slope of Ku-band satellite signal of Thaicom?2 satellite in the area of
Bangkok. In the part of rain fade time and frequency of occurrence, there is a division of the
duration time in 5 periods: 0.5-1 minute, 1-2 minute, 2-5 minutes, 5-20 minutes and more than
20 minutes to study the difference of attenuation at each duration time.

In the section of fade slope analysis there is a division of the attenuation level in 3 periods:
2-4.5 dB, 4.5-7 dB and 7-11 dB to study the difference of fade slope at each attenuation period.
There is a calculation to find the basic model for each relation too.

This thesis has been held and analyzed data for 2 years from July 1999 to June 2001
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1 0.0000387 | 0.0000352 0.912 0.880
2 0.000154 0.000138 0.963 0.923
4 0.000650 0.000591 1121 1675
6 0.00175 0.00155 1.308 1.265
7 0.00301 0.00265 1332 1312
8 0.00454 0.00395 1.327 1.310
10 0.0101 0.00887 1.276 1264
12 0.0188 0.0168 1.217 1.200
.15 0.0367 0.0335 1.154 1.128
20 0:0751 0.0691 1.099 1.065
25 0.124 0.113 1.061 1.030
30 0.187 0.167 1.021 1,000
35° 0.263 0.233 0.979 0.963
40 0.350 0.310 0.939 0.929
50 0.536 0.479 0.873 0.868
60 0.707 0.642 0.826 0.824
70 0.851 0.784 0.793 0.793
80 0.975 0.906 0.769 0.769
90 1.06 0.999 0.753 0.754
100 1.12 1.06 0.743 0.744
120 1.18 1.13 0.731 0.732
150 1.31 1.27 0.710 0.711
200 145 1.42 0.689 0.690
300 1.36 1.35 0.688 0.689 |
400 1.32 131 0.683 0.684
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Yneaw 2

SANAUSMWIZYDITZUUADTITIIUANND Ku-band

Number of Transponders . 2

Back-up Transponders I

Bandwidth 54 MHz

Receive side (Up-link) 14,315.9 — 14,495.1 MHz (Vertical)

12,5679 - 12,741.1 MHz (Vertical)

TWTA Power 47 Watt _

Saturated Flux Density (SED) - (72+G/T) dBW/m” at min_ gain setting
Gain Adjustment 2.dB steps over the range of 14 dB
Receiver redundancy 2 forl

Ku-band Frequehcy and Polarization Plan

CENTER FREQUENCY, MHz

143429 144055 14468.1
[ futev o] A
[ : 1
143159 UFLINK 144951

CENTER FREQUENCY, MHz

12594.9 126575.5 12720.1
l v l l yAY ' av l
} !
12567.9 DOWNLINK 127471

V = VERTICAL POLARIZATION
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Tsun 93t Visual Basic nl¥lumisTinsizvidSinamanazanunvenisaemeavesdyann

Dim frequency(2 To 20, 1 To 5) As Integer
Dim sum(2 To 20, 1 To 5) As Single
Dim range(1 To 5) As String
Dim con As ADODB.Connection
Function loadData(fileName As String, ByRef quantit; As Long) As Variant
Dim file As Integer
Dim i As Long,
Dim data(60000) As Variant
file = FreeFile
i=0
Open fileName For Input As #file
Do While Not EQF(file)
i=i+1
Input #file, data(i)
Loop
quantity =i
JoadData = data
End Function

Private Sub CommandClear_Click()
Dim db As Integer
Dim rangeNo As Integer

Fordb=2 To 20

For rangeNo=1To §
Call UpdateData(CStr(db), range(rangeNo), 0, 0)
Next rangeNo

Next db

End Sub



Private Sub CommandContinue Click()
Dim dbInput

Dim LastinLoop As Boolean

Dim NowInLoop As Boolean

Dim n As Long

Dimi As Long

Dim time As Single

Dim countTime As Integer

Dim countFrequency As Integer

Dim dbCompare As Integer

Call getLastResult
dbInput = loadData(TextFilePath. Text, 1)

countTime =0

For dbCompare =2 To 20

Fori=1Ton

If dbInput(i) >= dbCompare Then
NowInLoop =True

Else
NowInLoop = False

End If

If NowInLoop Then
countTime = countTime + 1

End If

If (Not NowInLoop) And (LastinLoop) Then

time = countTime / 2

If time >= 30 ' And time <60 Then
frequency(dbCompare, 1) = frequency(dbCompare, 1) + 1
sum(dbCompare, 1) = sum(dbCompare, 1) + time

End If

51



If time >= 60 And time < 120 Then
frequency(dbCompare, 2) = frequency(dbCompare, 2) + 1
sum(dbCompare, 2) = sum(dbCompare, 2) + time

End f

If time >= 120 And time <300 Then
frequency(dbCompare, 3) = frequency(dbCompare, 3) + 1
sum(dbCompare, 3) = sum(dbCompare, 3) + time

End If

If time >= 300 And time < 1200 Then
frequency(dbCompare, 4) = frequency(dbCoripare, 4) -+ 1
sum(dbCompare, 4) = sum(dbCompare, 4) + time

End If

If time >= 1200 Then
frequency(dbCompare, 5) = frequency(dbCompare, 5) + 1
sum(dbCompare, 5) = sum(dbCompare, 5)+ time

End If

countTime =0

End If

LastInLoop = NowlInLoop
Next i

Next .dbComparc

Call saveResult

End Sub

Private Sub CommandOpenDialog_Click()
CommonDialogl.ShowOpen
TextFilePath.Text = CommonDialog1.fileName

End Sub

Private Sub CommandShowResult Click()
Dim range As String
Dim db As String
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db = ComboDb.Text

range = ComboRange. Text

If db = "All" Or db = "Select Db" Then
db = "
End If

If range = "All" Or range = "Select Range" Then

range =
End If

Set MSHFlexGrid 1.DetaSource = getDeta(db, range)

End Sub

Private Sub Form_Load()

Call setCombo
Call connectResult
range(1) = "30"
range(2) = "60"
range(3) ="120"
range(4) = "300"

range(5) = "1200"

End éub
Sub getLastResult()
Dim db As Integer
Dim rangeNo As Integer
Dim rs As ADODB.Recordset
Set 1s = getData()
Fordb=2 To 20
ForrangeNo=1To 5
1requency(db, rangeNo) = rs Fields("frequency®)
sum(db, rangeNo) = rs.Fields("sum*)
rs.MoveNext

Next



Next
End Sub

Sub setCombo(}

Dim i As Integer
ComboDb.AddItem "All"
Fori=2To 20
ComboDb.AddItem i

Next

ComboRange.AddItem "All"
ComboRange.AddItem 30"
ComboRange.AddItem "60"
CemboRange.Aadltem "120"
ComboRange.AddItem "300"
ComboRange.AddItem "1200"
End Sub

Sub vonncetRecuat()

Set con = New ADODB.Connection

54

con.ConnectionString = "Provider=MSDASQL.1;Persist Security Info=False;Exiended Propertics=DSN=Excel

Files;DBQ=" & App.Path & "\result.xis;Driverld=790;MaxBufferSize=2048;PageTimeout=5;"

con.Open
End Sub

Function getData(Optional db As String, Optional range As String) As ADODB.Recordset

Dim s As ADODB.Recordset
Dim sql As String

Set 13 = New ADODB.Recordset

sql = "select * from result”

If db < " Or range <> "" Then

sql = sql & " where"
End If

If db < "" Then
sql =sql & " db="& db
If range <> " Then

sql =sql & " and"



End If
End If

If range <> "" Then

sql = sql & " range = " & range
End If

sql = sql & " order by db,range"”

s.ActiveConnection = con
rs.CursorLocation = adUseClient
13.CursorType = adOpenForwardOnlv
1r3.0pcen sql
Set getData=1rs
End Function
Sub UpdateData(db As String, range As String, frequency As Integer, sum As Single)
Dim r¢ As ADCDB.Recordset
Dim sql As String
Set 13 = New ADODB Recordset
sql = "Update result set frequency =" & frequency &

*sum =" & sum & " where db =" & db & " and range =" & range

rs.ActiveConnection = con
rs.CursorLocation = adUseClient
1s.CursorType = adOpenForwardOnly
r3.0pen sql
Set 15 = Nothing
End Sub
Sub saveResult()
Dim db As Integer
Dim rangeNo As Integer
Fordb =2 To 20
ForrangeNo=1To 5
Call UpdateData(CStr(db), range(rangeNo), frequency(db, rangeNo), sum(db, raageNo))
Next rangeNo
Next db
End Sub
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Rain Fade Duration in Ku-Band Satellite Signal,
2001 International Symposium on Communications and Information Technology : ISCIT 2001 ,
November 14-16, 2001 Chiang Mai, Thailand

Rain Fade Time in Ku-Band Satellite Signal,

2000 Asia-Pacific Symposium on Broadcasting Conference : APSBC 2000
December 21-23, 2000 Bangkok, Thailand
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