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ABSTRACT

This thesis presents a method, which can be used to solve channel interruption relay
handover between communication cells on highway mobile cellular. This method uses priority
and queuing channel in handover. The idea is the moment time of cell overlap which can be used
for waiting channel connection in new cell. An algorithm which is designed for the working
system simulation program is similar to reality. The program uses velocity of mobile, path loss
shadow fading and interference to make the decision. All results were analyzed by using the
mathematics method with working system simulation program and compare the results with the

original method which has not the priority and queuing.
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& aa ' o
15002000 MHz 9351135984 COST231-Hata Model A5 auansmaanouvesdyaald

o d"
AIU[5]

L, (dB)=A +Blog,,(d)+C
(2.13)
Taof
A = 46.3+33.910g,(f) - 13.28 log ,, (h,) — 3.2[log,,(11.75h_)*4.97
B = 44.9 - 6.55log,(h,)

A 2 v A -
0 lﬂ@ﬁ'ﬂuﬁmnﬂﬁﬂﬂJllUU‘B‘]ulﬂﬂq 130

C =

c = 3 dieludunadouuyludemais

£ (GruAD) 1500-2000 MHz
h, (ANNTIVDINDIUFIU) " 30-200m

h,, (ANUgIvee Insinniode) 1-10 m

d (5:Uz'mas::'n'5141ﬂ?aaqnﬂi1ustazan1ﬁ§m) 1-20 km

2.2.6 Log - Normal Fading
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AUNALYBI Amplitude C 9z a5 M 14010

E
EClj=—2
)5
(2.15)
iiem E, Wusmasiifidiuunn uaz N dhudnoaudyanansuald
nnaunsh 2.15 w@ou Tusghumouveanar lddsaunisd 2.16
N
Eft)=E.)
n=l
(2.16)

VNAUNSA A smhATIANRUT Y81, AUnUS, YuannsEny was id oSue

v o d @ :;
ANUFURUTTIA A Iuaun1sh 2.17

Et)=cC, cos(a)ot —-27”(x0 cos &, cos B, +y, sina, cos B, +z, sin ,3,,)+¢,,)

(2.17)
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E(t ) =1 (t )cos w,t —Q(t )sin .t
(2.18)
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N
I(i)z‘ ZC" cos(w,,t +¢9,,)

n =l

(2.19)
N
0()=>C,sin(w, +86,)
n =]
(2.20)
uaz
2nv
@, ==—cos (y-a, )cos B,
(2.21)
g = 2’;"0 sin B, +9,
(2.22)

o I(t) uag Ot ) in - phase f
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(2.25)
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4) szezamisaunuiinisnsgnodunuuen TdmuFeauuuay (Negative
exponential)
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fines719lums a1 Gos veeszu )

mm’faﬂuuﬁpumdﬁﬂﬂamm Ysnamrmilntanuaiiszsaedy (A) HAZIIUIUTOI

o 4 ' ° ' a ]
iym‘lﬂlﬁﬁﬂg (C) lﬂ‘d‘lu’Iiﬂﬂ‘l‘ll’)ill"‘lﬂ’)‘luu’lﬂzlﬂu‘Uf)\lﬂ'lilﬂmmi)ﬂ‘lﬁ%‘lﬂﬁnﬂﬁ Erlang B

cI1c
Pr{Blocking] = GOS = f—/g—

> AF Tk}
K =0

(2.26)

& ° b ﬂ ' 4 a <
nngumsilannsniunanatumsuaassiinnunssdSansminfissuuanise
79930 1dneldReu lv Sausesdygra ¢ ftleg uazarmnutinaiuvesmsifianis

[
uaen
o » v v O A ~ o 8/ S ' w <
snAre1Tn lussvuInsdniindeuf 1ddmualt Gos Jaunifty 2% nunedia Tu
3 1 kel b 4
#luaniinisIdamgaga Srlinas Insidwn 100 afe szdouiamsuden lifiu 2 a5h
A3 RA 2.2 HAAIFAIIRMAIINYVBIsTILNST DS ams WHnAszuua o e uld mu

]
1 &4 3

o ] as P 1 a o ¥
uauTeIdygnn C Alieg Acanminzdulumsifanisudonvnaiig



26

H ar 1 3 =y a LY p 7
M3aN 2.2 ugasitetnmaugrIstTinamsmAnfissuuamsasesiu 4 (Erang B)

. D A71NYYBIILVY (Erlang B) AIM35UA1 GOS
VMUIUFDITYINNU (C)

0.50% 1% 2% 5%

1 0.005 0.01 0.02 0.053

2 0.1054 0.1525 0.223 0.381

3 0.349 0.4554 0.6022 0.899

5 113 1.36 1.66 222

10 3.96 4.46 5.08 6.22

20 11.1 12.0307 13.1816 15.2
24 14.2 153 16.6 19

40 274 29 31 34.6

80 62.7 654 68.7 74.8

100 80.9 84.1 88 95.2
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Update
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‘Start Form code

VERSION 5.00
Object = "{831FDD16-0C5C-11D2-ASFC-0000F8754DA1}#2.0#0"; "MSCOMCTL.OCX"
Begin VB.Form Main

BorderStyle = 1 'Fixed Single

Caption = "Highway Cellular System Simmulation”

ClientHeight = 9315

ClientLeft = 2460

ClientTop 870
ClientWidth = 8670

lcon = "Main.frx":0000
LinkTopic = "Form1"
MaxButton = 0 'False
ScaleHeight = 9315
ScaleWidth = 8670
Begin VB.Data Intdata
Caption = "Intdata”
Connect = "Access"

DatabaseName = "D:\Highway Simmulation\DB\systemTB.mdb"
DefaultCursorType= 0 'DefaultCursor
DefaultType = 2 'UseODBC

Exclusive = 0 ‘False
Height = 345

Left = 5760

Options =0
ReadOnly = 0 'False
RecordsetType = 1 'Dynaset
RecordSource = "Int"
Top = 7680

Visible = 0 'False
Width = 2220

End-

Begin MSComctiLib.ProgressBar ProgressBar1
Height = 255

Left = 4800
Tablndex = 55

Top = 6000

Width = 3735
_ExtentX = 6588
_Extenty = 450
_Version = 393216
Appearance = 1
End
Begin VB.CommandButton test
Caption = "est"
Height = 255

Left = 7920
Tabindex = 54.

Top = 6840

Width = 615
End
Begin VB.Data MobileData
Caption = "MobileData"
Connect = "Access"

DatabaseName = "D:\Highway Simmulation\DB\systemTB.mdb"
DefaultCursorType= 0 'DefaultCursor

DefaultType = 2 'UseODBC

EOFAction 1 'EOF

Exclusive = 0 ‘'False

Height = 345
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Left = 5760
Options =0
ReadOnly = 0 ‘'False
RecordsetType = 1 'Dynaset
RecordSource = "Mobile"
Top = 8640
Visible = 0 'False
Width = 2460

End

Begin VB.Data CellData
Caption = "CellData"
Connect = "Access"”

DatabaseName = "D:\Highway Simmulation\DB\systemTB.mdb"
DefaultCursorType= 0 'DefaultCursor
DefaultType = 2 'UseODBC

Exclusive = 0 ‘'False
Height = 345

Left = 4800

Options =0

ReadOnly = 0 'False
RecordsetType = 1 'Dynaset
RecordSource = "Cell"
Top = 8160

Visible = 0 'False
Width = 2340

End

Begin VB.PictureBox Picture1
Appearance = 0 'Flat
BackColor = &H80000000&
BorderStyle = 0 'None
ForeColor = &H80000008&
Height = 2055

Left = 5640

Picture = "Main.frx":08CA
ScaleHeight = 2055
ScaleWidth = 2055
Tablndex = 49

Top = 6840

Width = 2055

End

Begin VB.CommandButton Close
Cancel = -1 True
Caption = "Exit"
BeginProperty Font
Name = "Tahoma"
Size = 9.75
Charset = 222
Weight = 700
Underline = O 'False
ltalic = 0 'False
Strikethrough = 0 ’'False
EndProperty

Height = 345

Left = 6840

Tablndex = 47

Top = 6360

Width = 1695

End

Begin VB.CommandButton Run
Caption = "Run"

Default = -1 'True



BeginProperty Font
Name = "Tahoma"
Size = 9.75
Charset = 222
Weight = 700
Underline = 0 'False
ltalic = 0 'False
Strikethrough = 0 ‘'False
EndProperty
Height = 345
Left = 4800
Tablndex = 46
Top = 6360
Width = 1815
End
Begin VB.Frame Frame6
Caption = "Create Log Message”
Height = 1215
Left = 4800
Tablndex = 37
Top = 4680
Width = 3735
Begin VB.CheckBox Check1
Caption = "Create Log File"
Height = 255
Left = 1080
Tablndex = 40
Top = 840
Width = 1455
End
Begin VB.TextBox Edittext17
BackColor = = &H80000009&
Height = 315
Left = 1680
Tablndex = 38
Text = "D:\Doc\Thesis\Result\log.txt"
Top = 360
Width = 1935
End
Begin VB.Label Label17
Caption = "Log File Name"
Height = 255
Left = 240
Tablindex = 39
Top = 360
Width = 1455
End
End
Begin VB.Frame Frarmfie5
Caption = "Queue Configuration”
Height = 15675
Left = 4800
Tabindex = 34
Top = 3000
Width = 3735
Begin VB.TextBox Text2
Height = 315
Left = 2640
Tablndex = 53
Text "5"

Top 960
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Width = 855
End
Begin VB.TextBox Edittext16
Height = 315
Left = 2640
Tablndex = 36
Text = "§"
Top = 480
Width = 855
End
Begin VB.Label Label20
Caption = "Maximun Number of Queue”
Height = 255
Left = 240
Tablndex = 52
Top = 960
Width = 2055
End
Begin VB.Label Label16
Caption = "Maximun Watting Time (Sec)"
Height = 255
Left = 240
Tablndex = 35
Top = 480
Width = 2175
End
End
Begin VB.Frame Frame4
Caption = "Algorithms"
Height = 1815
Left = 4800
Tabindex = 30
Top = 1080
Width = 3735

Begin VB.OptionButton Option5

Caption = "Use Queue and Frequency Hopping"
Height = 210
Left = 360
Tabindex = 33
Top = 1320
Width = 3015

End

Begin VB.OptionButton Option4
Caption = "Use Queue but No Frequency Hopping"
Height = 255
Left = 360
Tabindex = 32
Top = 840
Width = 3135

End

Begin VB.OptionButton Option3
Caption = "No Queue and Frequency Hopping”
Height = 375
Left = 360
Tablndex = 31
Top = 360
Value = -1 "True
Width = 2895

End

End

Begin VB.Frame Frame3
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Caption = "Environment”
Height = 975

Left = 4800

Tablndex = 27

Top =0

Width = 3735

Begin VB.OptionButton Option2
Caption = "Suburban"
Height = 645
Left = 2280
Tabindex = 29
Top = 240
Width = 1215

End

Begin VB.OptionButton Option1
Caption = "Dense Urban"
Height = 690
Left = 480
Tablndex = 28
Top = 240
Value = -1 True
Width = 1455

End

End

Begin VB.Frame Frame2

Caption = "Base Station and Radio Parameter”
Height = 4095

Left =0

Tablndex = 16

Top = 5160

Width = 4575

Begin VB.CheckBox Check2
Caption = "Calulate Mutipath Fading"”
CausesValidation= 0 ‘False
ForeColor = &H80000007&
Height = 255
Left = 1200
Tablndex = 45
Top = 3600
Width = 2175

End

Begin VB.TextBox Edittext14
Height = 315
Left = 3480
Tabindex = 42
Text = "g"
Top = 2640
Width = 855

End

Begin VYB.TextBox Edittext15
Height = 315
Left = 3480
Tablndex = 41
Text = "4
Top = 3000
Width = 855

End

Begin VB.TextBox Edittext13
Height = 315
Left = 3480

Tablndex = 26



Text = "g7"

Top = 2040
Width = 855

End
Begin VB.TextBox Edittext12
Height = 315

Left = 3480
Tabindex = 24
Text = "-105"
Top = 1680
Width = 855

End

Begin VB.TextBox Edittext11
Height = 315

Left = 3480
Tabindex = 21

Text = "55"

Top = 1320
Width = 855

End

Begin VB.TextBox Edittext10
Height = 315

Left = 3480
Tablndex = 20
Text = ".5"

Top = 720
Width = 855

End

Begin VB.TextBox Edittext9
Height = 315

Left = 3480
Tabindex = 18
Text = "30"

Top = 360
Width = 855

End

Begin VB.Line Line1
BorderColor = &H80000005&

Index = 4
X1 = 120
X2 = 4440
Y1 = 3480
Y2 = 3480
End

Begin VB.Line Line1
BorderColor = &H80000005& -

Index =3

X1 = 120
X2 = 4440
Y1 = 2520
Y2 = 2520
End

Begin VB.Label Label14
Caption = "Mean Log-Normal Fading (dB)"
Height = 255
Left = 240
Tablndex = 44
Top = 2640
Width = 2655
End

Begin VB.Label Label15
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Caption = "Standard Deviation of Log-Normal Fading"
Height = 255
Left = 240
Tablndex = 43
Top = 3000
Width = 3015
End
Begin VB.Label Label13
Caption = "Handover Level (dbm)”
Height = 255
Left = 240
Tablindex = 25
Top = 2040
Width = 2535
End
Begin VB.Label Label12
Caption = "Base Station Sensitivity (dBm)"
Height = 255
Left = 240
Tablndex = 23
Top = 1680
Width = 2775
End
Begin VB.Label Label 11
Caption = "Base Station TX Power (dBm)"
Height = 255
Left = 240
Tablndex = 22
Top = 1320
Width = 2295
End .
Begin VB.Line Line1
BorderColor = &H80000005&
Index = 2
X1 = 120
x2 = 4440
Y1 = 1200
Y2 = 1200
End
Begin VB.Label Label10
Caption = "Mobile Height (Min 1m)”
Height = 255
Left = 240
Tablindex = 19
Top = 720
Width = 1815
End
Begin VB.Label Label9-"
Caption = "Base Station Height (Min 30m)"
Height = 255
Left = 240
Tablndex = 17
Top = 360
Width = 2295
End
End
Begin VB.Frame Framef1
Caption = "System Configuration”
Height = 5055
Left =0
Tablndex =0
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Top =0

Width = 4575

Begin VB.ComboBox Combo1
Height = 330
ltemData = "Main.frx":1068
Left = 3480

List = "Main.frx":1097
Tablndex = 59

Text = "2

Top = 2280

Width = 855

End

Begin VB.ComboBox CHCombo
Height = 330
itemData = "Main.frx":10CC
Left = 3480

List = "Main.frx":10CE
Tabindex = 56

Text = "10"

Top = 1320

Width = 855

End

Begin VB.TextBox Text1
Height = 315

Left = 3480
Tablndex = 51

Text = "120"

Top = 4560

Width = 855

End

Begin VB.TextBox Edittext4
Height = 315
Left = 3480
Tabindex = 15

Text = "120"

Top = 1680

Width = 855

End

Begin VB.TextBox Edittext5
Height = 315
Left = 3480
Tablndex = 14

Text = "3000"
Top = 2640
Width = 855

End

Begin VB.TextBox Edittexts”
Height = 315~
Left = 3480
Tabindex = 13
Text = "200"
Top = 3000
Width = 855

End

Begin VB.TextBox Edittext7
Height = 315
Left = 3480
Tablndex = 12
Text = "20"
Top = 3600

Width
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End

Begin VB.TextBox Edittext8
Height = 315

Left = 3480
Tablndex = 1N
Text = "30"

Top = 3960
Width = 855

End

Begin VB.TextBox Edittext2
Height = 315

Left = 3480
Tablndex = 10
Text = "10"

Top = 720
Width = 855

End

Begin VB.TextBox Edittext1
Height = 315

Left = 3480
Tablndex =9

Text = "3600"
Top = 360
Width = 8556

End

Begin VB.Label Grade
Caption = "Grade of Service (%)"
Height = 255

Left = 240
Tabindex = 58
Top = 2280
Width = 1815
End

Begin VB.Label Labej19
Caption = "Subscriber Mean Holding Time (Sec/Call)"
Height = 255

Left = 240
Tabindex = 50
Top = 4560
Width = 3015
End

Begin VB.Line Line1
BorderColor = &H80000005&

Index = 6
Xt = 120
X2 = 4440
Y1 = 4440
Y2 = 4440
End

Begin VB.Line Line1
BorderColor = &H80000005&

Index =1
X1 = 120
‘X2 = 4440
Y1 = 2160
Y2 = 2160
End

Begin VB.Line Line1
BorderColor = &H80000005&
Index =0
X1 = 120
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X2 = 4440

Y1 = 3480

Y2 = 3480
End
Begin VB.Line Line3

BorderColor = &H80000005&
X1 = 120

X2 = 4440

Y1 = 1200

Y2 = 1200
End
Begin VB.Label Label8

Caption = "Standard Deviation of Velocity”
Height = 255

Left = 240

Tablndex = 8

Top = 3960

Width = 2535
End
Begin VB.Label Label7

Caption = "Average Velocity of Mobile (km/h)"
Height = 255

Left = 240

Tablndex = 7

Top = 3600

Width = 2535

End

Begin VB.Label Label6

Caption = "Overlap Between Size (m)"
Height = 255

Left = 240

Tabindex =6

Top = 3000

Width = 1935

End

Begin VB.Label Label1

Caption = "Simmulation Period (Sec)"
Height = 255

Index =0

Left = 240

Tablndex =5

Top = 360

Width = 1815

End

Begin VB.Label Label2

Caption = "Total Cell"
Height = 255

Left = 240

Tablndex =

Top = 720

Width = 1335

End

Begin VB.Label Label3

Caption = "Channel Capacity / Cell"
Height = 255

Left = 240

Tablindex =3

Top = 1320

Width = 1935

End

Begin VB.Label Label4
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Caption = "Using time / Sub / Call (Sec)"
Height = 255
Left = 240
Tablndex = 2
Top = 1680
Width = 2175
End
Begin VB.Label Label5
Caption = "Cell Size (m)"
Height = 255
Left = 240
Tablndex =1
Top = 2640
Width = 1935
End
End
Begin VB.Label Label21
Caption = "Last Update : 20030428"
ForeColor = &H8000000C&
Height = 255
Left = 4680
Tablindex = 57
Top = 9000
Width = 1815
End

Begin VB.Line Line1
BorderColor = &H80000005&

Index = 5
X1 = 240
X2 = 4560
Y1 = 4080
Y2 = 4080
End
Begin VB.Label Labei18
BackColor = &H80000000&
Caption = "20021127 v-1.0"
ForeColor = &H8000000C&
Height = 255
Left = 7560
Tabindex = 48
Top = 9000
Width = 1095
End
Begin VB.Menu Exit
Caption = "Exit"
End
Begin VB.Menu About
Caption = "About”
End
End

Attribute VB_Name = "Main"

Attribute VB_GlobalNameSpace = False
Attribute VB_Creatable = False
Attribute VB_Predeclared!d = True
Attribute VB_Exposed = False

‘End Form code

‘Start Simulation code

‘Declare



Private Const Landa=1/6
Private Const Fc = 1800
Dim AllTime As Integer

Dim NoCell As Integer

Dim Channel As Integer
Dim UsingTime As Single
Dim Currenttime As Integer
Dim CellSize As Single

Dim QOverlap As Single

Dim A_Speed As Single
Dim S_Speed As Single
Dim Meantime As Single
Dim Erlangpersub As Single
Dim GoS As Single

Dim BTSHeight As Single
Dim MSHeight As Single
Dim BTSTX As Single

Dim BTSSen As Single

Dim HandLev As Single
Dim Lognormal As Single
Dim s_lognarmal As Single
Dim I_multipath As Integer
Dim Dense As Boolean

Dim Suburban As Boolean
Dim NoQNoFH As Boolean
Dim QbutNoFH As Boolean
Dim QandFH As Boolean
Dim Qtime As Integer

Dim MaxNoQ As Integer
Dim Logfile As String

Dim Createlog As Integer
Dim cc As Integer

Dim Algorithm As Integer
Dim RandomX1 As Double
Dim CelllD_Loader As Integer
Dim Delete_Index As Integer
Dim PB(180) As Double
Dim Pi As Double

Dim N As Integer ' Reuse Pattern
Dim S As Double

Dim Co_D As Double

Dim PM As Double

Dim Co_Pathloss As Double
Dim Rx_lev As Double

Dim E_Rx_lev As Double
Dim dBm_mobile As Double
Dim A_Ch As Double

Dim SIR_Drop As Integer
Dim SIR_Reassign As Integer
Dim SIR_Target As Integer
Dim M_ErrMsg_1| As Integer
Dim Byerror As Integer

Dim CI_Drop As Integer

' Create Erlang Table to Array
Dim ErlangT(1 To 100, 1 To 13) As Single

' Call set up Stat value
Dim CSR_No As Double
Dim CSS_No As Double
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Dim CSF_No As Double
Dim CSF_Percent As Double

' Freq Hopping Stat value
Dim FHR_No As Double
Dim FHS_No As Double
Dim FHF_No As Double
' Handover Stat value
Dim HoR_No As Double
Dim HoS_No As Double
Dim HoF_No As Double

' Q Stat value
Dim Q_No As Double

Dim RxDrop_No As Double
Dim IDrop_No As Double

Dim A As Double
Dim B As Double

' This Array keep Start up time For Every Mobile
Dim MobileStart() As Integer
Dim MobileStartLoader() As Integer

' This Array keep Log-normal fading for every channel
Dim ChannelLog() As Integer
Dim ChanneilLogloader() As Integer

'Dim test() As Double

* Selected QOS

Dim S_Eriang As Single
Dim TotalSub As Integer
Dim SubCounter As Integer

' Start Sub main()

Sub main()

'Pi const
Pi=4"* Atn(1)

s

'‘Create Data To Erlang Table

N=1

ErlangT(1, 1) = 0.0101'QOS 1.0%
ErlangT(1, 2) = 0.0121 'QOS 1.2%
ErangT(1, 3) = 0.0152'QOS 1.5%
ErlangT(1, 4) = 0.0204 'QOS 2.0%
ErlangT(1, 5) = 0.0309 'QOS 3.0%
ErlangT(1, 6) = 0.0526 'QOS 5.0%
ErlangT(1, 7) = 0.0753 'QOS 7.0%
ErlangT(1, 8) = 0.111 'QOS 10%



ErlangT(1, 9)=0.176 'QOS 15%
ErlangT(1, 10) = 0.25 'QOS 20%
ErlangT(1, 11) = 0.429 'QOS 30%
ErlangT(1, 12) = 0.667 'QOS 40%
ErfangT(1, 13) = 1'Q0S 50%

'N=2

ErlangT(2, 1) = 0.153 'Q0S 1.0%
ErlangT(2, 2) = 0.168 'Q0S 1.2%
ErangT(2, 3) =0.19 'Q0S 1.5%
ErtangT(2, 4) = 0.223 'Q0S 2.0%
ErangT(2, 5) = 0.282 'Q0OS 3.0%
ErlangT(2, 6) = 0.381 'Q0S 5.0%
ErlangT(2, 7) = 0.47 'QOS 7.0%
ErlangT(2, 8) = 0.595 'QOS 10%
ErlangT(2, 9) = 0.796 'QOS 15%
ErlangT(2, 10) = 1# 'QOS 20%
ErlangT(2, 11) = 1.45'QOS 30%
ErlangT(2, 12) = 2# 'QOS 40%
ErdangT(2, 13) = 2.73'Q0S 50%

'N=3

ErlangT(3, 1) = 0.455 'QOS 1.0%
ErlangT(3, 2) = 0.489'Q0S 1.2%
ErangT(3, 3) = 0.535'Q0S 1.5%
ErlangT(3, 4) = 0.602 'QOS 2.0%
ErangT(3, 5) =0.715 'QOS 3.0%
ErlangT(3, 6) = 0.899 'Q0S 5.0%
ErlangT(3, 7) = 1.06 'QOS 7.0%
ErangT(3, 8) = 1.27 'Q0S 10%
ErangT(3, 9) = 1.6 'Q0S 15%
ErangT(3, 10) =1.93 'QOS 20%
ErdangT(3, 11) =2.63 'QOS 30%
ErangT(3, 12) = 3.48 'Q0OS 40%
ErangT(3, 13) = 4.59 'QOS 50%

'‘N=4

EriangT(4, 1) = 0.869 'Q0S 1.0%
ErlangT(4, 2) = 0.922'Q0S 1.2%
ErlangT(4, 3) = 0.992 'Q0S 1.5%
ErlangT(4, 4) = 1.09 'QOS 2.0%
ErlangT(4, 5) = 1.26 'QOS 3.0%
ErlangT(4, 6) = 1.52'QOS 5.0%
ErlangT(4, 7) = 1.75 'Q0S 7.0%
ErlangT(4, 8) = 2.05 'Q0S10%
ErlangT(4, 9) = 2.5 '@0S 15%
ErlangT(4, 10) =2.95 'QOS 20%
ErlangT(4, 11) = 3.39 'QOS 30%
ErlangT(4, 12) = 5.02 'QOS 40%
ErlangT(4, 13) = 6.5 'Q0S 50%

'N=5

ErlangT(5, 1) = 1.36 'QOS 1.0%
ErlangT(5, 2) = 1.43 'QOS 1.2%
ErlangT(5, 3) = 1.52 'QOS 1.5%
ErlangT(5, 4) = 1.66 'QOS 2.0%
ErangT(5, 5) = 1.88 'QOS 3.0%
ErlangT(5, 6) = 2.22 'Q0S 5.0%
ErlangT(5, 7) = 2.5 'Q0S 7.0%
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ErtangT(5, 8) = 2.88 'QOS 10%
ErlangT(5, 9) = 3.45 'QOS 15%
ErlangT(5, 10) =4.01 'QOS 20%
ErlangT(5, 11) = 5.19'QOS 30%
ErangT(5, 12) =6.6 'Q0OS 40%
ErlangT(5, 13) = 8.44 'QOS 50%

'N=6

ErangT(6, 1) = 1.91 'QOS 1.0%
ErangT(6, 2) =2'Q0S 1.2%
ErlangT(6, 3) = 2.11 'QO0S 1.5%
ErlangT(6, 4) = 2.28 'Q0S 2.0%
ErlangT(6, 5) = 2.54 'QOS 3.0%
ErangT(6, 6) = 2.96 'QO0S 5.0%
ErangT(6, 7) = 3.3 'Q0S 7.0%
ErangT(6, 8) = 3.76 'QOS 10%
ErlangT(6, 9) = 4.44 'QOS 15%
ErlangT(6, 10)=5.11 'QOS 20%
ErlangT(6, 11) = 6.51 'QOS 30%
ErlangT(6, 12) = 8.19 'QOS 40%
ErlangT(6, 13) = 10.4 'QOS 50%

'N=7

ErlangT(7, 1) =2.5 'Q0S 1.0%
ErangT(7, 2) = 2.6 'QOS 1.2%
ErlangT(7, 3) = 2.74'Q0S 1.5%
ErlangT(7, 4) = 2.94 'Q0S 2.0%
ErlangT(7, 5) = 3.25 'Q0S 3.0%
ErlangT(7, 6) = 3.74 'QOS 5.0%
ErlangT(7, 7) =4.14 'QOS 7.0%
ErlangT(7, 8) =4.67 'QOS 10%
ErlangT(7, 9) = 5.46 'QOS 15%
ErlangT(7, 10) =6.23 'QOS 20%
ErlangT(7, 11) = 7.86 'QOS 30%
ErangT(7, 12) = 9.8 'QOS 40%
ErlangT(7, 13) = 12.4 'QOS 50%

'N=8

ErangT(8, 1) =3.13 'Q0S 1.0%
ErlangT(8, 2) = 3.25 'Q0S 1.2%
ErlangT(8, 3) =3.4 '‘QOS 1.5%
ErlangT(8, 4) = 3.63 'Q0S 2.0%
ErlangT(8, 5) = 3.99 'QOS 3.0%
ErlangT(8, 6) = 4.54 'QOS 5.0%
ErlangT(8, 7)=5# 'QOS 7.0%
ErlangT(8, 8) =5.6 'QOS 10%
ErlangT(8, 9) = 6.5 'QOS 15%
ErlangT(8, 101=7.37 'QOS 20%
ErlangT(8; 11) = 9.21'Q0S 30%
ErlangT(8, 12) = 11.4 'QOS 40%
ErlangT(8, 13) = 14.3'QOS 50%

‘N=9
ErlangT(9, 1) = 3.78 'QOS 1.0%
ErlangT(9, 2) = 3.92 'QOS 1.2%
ErlangT(9, 3) = 4.09 'QOS 1.5%
ErlangT(9, 4) = 4.34 'QOS 2.0%
ErlangT(9, 5) = 4.75 'QOS 3.0%
ErlangT(9, 6) = 5.37 'QOS 5.0%
ErlangT(9, 7)=5.88 'QOS 7.0%
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ErlangT(9, 8) =6.55 ‘QOS 10%
ErlangT(9, 9) = 7.55 'QOS 15%
ErlangT(9, 10) =852 'QOS 20%
ErlangT(9, 11) = 10.6 'QOS 30%
ErlangT(9, 12) = 15 'QOS 40%
ErlangT(9, 13) = 16.3 'QOS 50%

‘N =10

ErlangT(10, 1) = 4.46 'QOS 1.0%
ErlangT(10, 2) = 4.61'Q0S 1.2%
ErlangT(10, 3) = 4.81'Q0S 1.5%
ErlangT(10, 4) = 5.08 'QOS 2.0%
ErlangT(10, 5) = 5.53 'QOS 3.0%
ErlangT(10, 6) = 6.62 'QOS 5.0%
ErlangT(10, 7) = 6.78 'QOS 7.0%
ErlangT(10, 8) = 7.51 'QOS 10%
ErlangT(10, 9) = 8.62 'Q0S 15%
ErlangT(10, 10) = 9.68 'QOS 20%
ErlangT(10, 11) = 12°QOS 30%
ErlangT(10, 12) = 14.7 'QOS 40%
ErlangT(10, 13) = 18.3'QOS 50%
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'End Create Data To Erlang Table

‘Start Get Raw Data from form

'First Column

AllTime = Val(Edittext1.Text)
NoCell = Val(Edittext2.Text)

Channel = Val{CHCombo.Text)
UsingTime = Val(Edittext4.Text)

Dim v_GoS As Integer

v_GoS = Val(Combo1.Listindex)
Ifv_GoS =-1 Thenv_GoS =3

GoS = Val(Combo1.ltemData(v_GoS))
CellSize = Val(Edittext5.Text)

Overlap = Val(Edittext6.Text)

A_Speed = Val(Edittext7.Text)
S_Speed = Val(Edittext8.Text)

Meantime = Val(Text1.Text)
Erlangpersub = (Meantime / 3600)

BTSHeight = Val(Edittext9.Text)
MSHeight = Val{Edittext10.Text)

BTSTX = Val(Edittext11.Text)
BTSSen = Val(Edittext12.Text)
HandLev = Val(Edittext13.Text)

Lognormal = Val(Edittext14.Text)
s_lognarmal = Val(Edittext15.Text)




I_multipath = Check2.Value

'Second Column

Dense = Option1.Value
Suburban = Option2.Value

'Check Environment
If Dense = True Then
cc=3
Else
cc=0
End if

NoQNoFH = Option3.Value
QbutNoFH = Option4.Value
QandFH = Option5.Value

'Check Algorithm

If NoQNoFH = True Then
Algorithm =1

Elself QbutNoFH = True Then
Algorithm = 2

Else
Algorithm =3

End If

Qtime = Edittext16.Text
MaxNoQ = Val(Text2.Text)

Logfile = Edittext17.Text
Createlog = Check1.Value

Open Edittext17.Text For Output As #1
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'Get Raw Data Done

ForGoS=1To 13
If Channel = 0 Then Channel = 10

S_Eriang = ErlangT(Channel, GoS)
TotalSub = S_Erlang / Erlangpersub

' Macro site interference

N=4

PM=30

S = Sgr(3) * (CellSize / 2)
Co_D =8 "*Sqr(N)

Co_Pathloss = Pathloss(Co_D)
Rx_lev = -Co_Pathloss + BTSTX
Rx_lev = Covert_dBm_to_W(Rx_lev)
E_Rx_lev=N"*Rx_lev



dBm_mobile = PM - Co_Pathloss

dBm_mobile = Covert_dBm_to_W(dBm_mobile)
SIR_Drop=8

SIR_Reassign = 10

SIR_Target = 16

M_ErmMsg_I=5

'Clear Tabie

Call Clear_Table_Click

‘Generate Cell into DataBase

+

Dim j As Integer
Dim i As Integer

Fori=1To NoCell

CelllD_Loader =i
Call AddCell_Click

Next i

'End Generate Cell into DataBase

ReDim ChannellLogLoader(Channel)
ReDim ChannellLog(NoCell, Channel)

'Generate Start up time for every Mobile in every Cell

Dim SdlLoader As Double

ReDim MobileStartLoader(TotalSub)
ReDim MobileStart(NoCell, TotalSub)

1
1

i
j

Fori=1To NoCell
Forj=1 To TotalSub

Sdloader = StdNorm()
SdLoader = (SdLoader + 0.8) * (AllTime / 1.6)

MobileStartLoader(j) = SdlLoader
Next j
Call QuickSort(MobileStartLoader(), 1, TotalSub)
Forj=1To TotalSub
MobileStart(i, j) = MobileStartLoader(j)

Next j
Next i
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'End Generate Start up time for every Mobile in every Cell

'Start Generate interference table for each channel

Call Add_Int

'End Generate interference table for each channel
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'Start Systen Simmulation

Dim t As Integer

Currenttime = 1
SubCounter =0
Delete_Index =0
ProgressBar1.Value =0

' Call set up Stat value
CSS_No =0
CSR_No=0
CSF_No=0

' Freq Hopping Stat value
FHR_No=0
FHS_No=0
FHF_No=0

' Handover Stat value
HoR_No=0
HoS_No =0
HoF_No=0

RxDrop_No =0
IDrop_No=0
Q_No=0
Byerror =0
Cl_Drop=0

ProgressBar1.Refresh
Fort=1To AllTime

ProgressBar1.Value = (t/ AllTime) * 100
ProgressBari.Refresh

'‘Create mobile into System

'Check Expire time for every Mobile in every Cell and Delete them all
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Call TimeExpire_Click
Call Log_generator
Call Update_int

If I_multipath <> 0 Then
Call Rx_Multipath_Delete
Else
Call Rx_Delete_Click
End if

‘Check Start up time for every Mabile in every Cell from MobileStart array

Call update_Position
Call Update_PL
Call Cal_RX

If Algorithm = 1 Then
Call HandOver_Check

Elself Algorithm = 2 Or Algorithm = 3 Then
Call handover_Q_check

End if

If Algorithm = 1 Or Algorithm = 2 Then
Call Err_mgs_check

Elself Algorithm = 3 Then
Call FH_check

End If

Call create_new_call
Call SIR_Delete

'End Create mobile into System

Currenttime = Currenttime + 1
Next t

'End Systen Simmulation

ProgressBar1.Value = 100
CSF_Percent = ((CSF_No * 100) / CSR_No)

'MsgBox "Simtnulation Done : Delete : " & Delete_Index & "% : " & CSF_Percent &"CSF: "
& CSF_N6&"CSR:"&CSR_No _

&"HoR:"&HoR_No&"HoS:"& HoS_No&"QNo:"&Q_No &"HoF :"& HoF_No & "
RxD :" & RxDrop_No & _

" IDrop : " & IDrop_No &"FHR:" & FHR_No & " FHF : " & FHF_No & " Byerror : " & Byerror &
" Cl_Drop : " & Ci_Drop, vbOKOnly, "Infomation”

Print #1, GoS; " Simmulation Done : Delete ", Delete_Index; " % : "; CSF_Percent; " CSF : *;
CSF_No; "CSR:"; CSR_No

;"HoR :"; HoR_| No "HoS :"; HoS_No; "QNo : ™ ; Q_No; " HoF : "; HoF_No; "RxD : ™;
RxDrop No

"iDrop:" IDrop No; " FHR :"; FHR_No; " FHF : ", FHF_No; " Byerror : "; Byerror; " Cl_Drop :
" Cl Drop
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ProgressBar1.Value = 0
ProgressBar1.Refresh

Next GoS
Close #1
End Sub

‘End Sub main()

Public Function Covert_dBm_to_W(v_dbm As Double) As Double

Covert_dBm_to_W = (10 ~ (v_dbm/ 10)) / 1000

End Function

Public Function Covert_W_to_dBm(W As Double) As Double
Covert_W_to_dBm =10 * (Log(W * 10 * 3) / Log(10)) =

End Function

e — et 0t 1t e e e e e e -
—_— ————SEEss —

Private Sub About_Click()
MsgBox "Highway Cellular System Simmulation” & Chr(13) & Chr(13) _

& "Version 1.0 - 20021127" & Chr(13) & "Last Update : 20030419" & Chr(13) & Chr(13) _
& "Compose by : " & Chr(13) & "Aekkorn Poomseetana™ & Chr(13) & Chr(13) _

& "King Mongkut's Institute of Technology Ladkrabang", vbOKOnly, "About"

End Sub

- e e . e e e s e s - o
=== _—====== = —-_—=

Private Sub Check1_Click()

If Check1.Value = 1 Then
Edittext17.Enabled = True
Edittext17.BackColor = &H80000009

Else
Edittext17.Enabled = False
Edittext17.BackColor = &H80000013
End If

End Sub

", prd

Private Sub-Check2_Click()

If Check2.Value =1 Then
Check2.ForeColor = &HFF&
'Edittext17.Enabled = True
'Edittext17.BackColor = &H80000009

Else
Check2.ForeColor = &H80000007
'Edittext17.Enabled = False
‘Edittext17.BackColor = &H80000013
End If



End Sub
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Private Sub Form_Load()
‘RandomX1 = Round(Timer)
CHCombo.Addltem "1"
CHCombo.Addltem "2"
CHCombo.Addltem "3"
CHCombo.Additem "4"
CHCombo.Addltem "5"
CHCombo.Addltem "6"
CHCombo.Addltem "7"
CHCombo.Additem "8"
CHCombo.Addltem "9"
CHCombo.AddItem "10"
Call Check1_Click

Call Check2_Click

End Sub

Start Run_Click()

Private Sub Run_Click()
RandomX1=0
RandomX1 = Round(Timer)
Call main

End Sub

'End Run_Click()

Sub Close Click

Private Sub Close_Click()

If MsgBox("Exit Program?", 68, "Exit Program”) = 6 Then

End
End If
End Sub

'End Close Click

'Sub Exit_Click

Private Sub Exit_Click()
End
End Sub

End Exit_Click

‘Start Function Exponential(p)
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Public Function Exponential(P)
Dim t

Do While (t=00rt = 1)

t = Uniform
Loop

Exponential = ((-P) * Log(t))
End Function

'End Function Exponential(p)

‘Start Function Normaldis()

Public Function Normaldis(ex, std)
Dimd1, d2, d3, v1, v2, z1, 22, z11, z12, W As Double
vi=0
v2=0
z11=0
212=0
d1=0
d2 =10000
d3 = 100000
Normaldis = -1
Do While (Normaldis < 0 Or Normaldis > 25) '
If z2 <> 0 Then
z1=22
z2=0
Else
Do While (W =0 Or W>= 1)
z11=0
212=0
Do While (z11=00rz11=1)
211 = Uni_random(0, 10000) / 10000
Loop
vi=(2*z11)-1

Do While (z12=00rz12 = 1)

212 = Uni_random(0, 10000) / 10000
Loop

v2=(2*z12)-1

W= (vl*vl)+(v2*v2)

Loop

W = Val{(22 * Log(W)) / W)
z1=v1*W

2Z2=v2*W

End If

Normaldis = (ex + (z1 * std))
Loop
End Function

'End Function Normaldis()
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'Start Function Poisson()

Function Poisson(lambda) As Double
Dim ¢ As Double

Dim B As Double

Dim y As Double

Dim K As Long

Dim p0 As Double

Dim sd As Double

‘use normal approximation poisson if lambda > 10
sd = StdNorm

If lambda > 10 Then Poisson = maximum(0, -0.5 + lambda * Sqr(Abs(sd)))

pO = Exp(-lambda)
c=p0 .

B=p0

K=0#

y = Uniform

Ify <=B Then
Poisson = K
Else
Do Untily <=B

c=c"* (lambda/ (K + 1))
K=K+1

B=B+c

If y <= B Then Poisson = K

Loop
End If

End Function

'Start Function maximum(a, b)

Function maximum(A, B)

If A>B Then maximum = A
If B > A Then maximum =B
If A =B Theh maximum = A
End Fufiction

‘End Function maximum(a, b)

'Start Function Uniform() As Double

Function Uniform() As Double

RandomX1 = Int(CDbl(RandomX1) * 16807 + 0.5) - (Int(2147483647 + 0.5) *
Fix(Int(CDbl(RandomX1) * 16807 + 0.5) / Int(2147483647 + 0.5)))

Uniform = RandomX1 * 4.6566128752459E-10

End Function
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'End Function Uniform() As Double

Start Function StdNorm()

Function StdNorm() As Double

Dim y1 As Double

Dim y2 As Doubie

Redo:

Do While y2 <= ((1#-y1)*~2)/ 2

y1 = -Log(Uniform)

y2 = -Log(Uniform)

Loop

StdNorm = -y1

If Uniform < 0.5 Then StdNorm =y1

If StdNorm < -0.8 Then
StdNorm =0
y1=0
y2=0
GoTo Redo
Elself StdNorm > 0.8 Then
StdNorm =0
yi=0
y2=0
GoTo Redo

End If

End Function

'End Function StdNorm()

'Start QuickSort

Sub QuickSort(data() As Integer, ByVal Min As Integer, ByVal Max As Integer)

Dim med_value As Integer
Dim hi As Integer
Dim lo As Integer

'If there is 1 (or 0) element, this sublist is done.

If Min >= Max Then Exit Sub

'Pick a value to be the dividing value.

med_value = data(Min)

lo=Min
hi = Max
Do

'‘Look down from hi for a value < med_value.
Do While data(hi) >= med_value

hi=hi-1
If hi <=lo Then Exit Do
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Loop

If hi <=lo Then
data(lo) = med_value
Exit Do

End If

'Swap the lo and hi values.
data(lo) = data(hi)

'Look up from lo for a value >= med_value.
lo=lo+1
Do While data(lo) <= med_value
lo=lo+1
If lo >= hi Then EXit Do
Loop
If lo >= hi Then
lo = hi
data(hi) = med_value
Exit Do
End If

'Swap the lo and hi values
data(hi) = data(lo)
Loop

‘Recursively sort the two sublists.

QuickSort data(), Min, lo - 1

QuickSort data(), lo + 1, Max
End Sub

'End QuickSort

'‘Start Function AddMobile

Sub AddMobile(Cell As integer)

Dim Holding_Loader As Double
Dim Speed_Loader As Double
Dim Rand As Double

SubCounter = SubCounter + 1
Holding_Loader = Exponential(Meantime)

Rand = StdNorm
Speed_Loader= ((Rand * S_Speed) + A_Speed)
Speed_koader = Speed_Loader * (1000 / 3600)

MobileData.Recordset. AddNew

MobileData.Recordset!MobilelD = SubCounter
MobileData.Recordset!S_time = Currenttime
MobileData.Recordset!Holding_time = Holding_Loader
MobileData.Recordset!Tw = Qtime
MobileData.Recordset!Speed = Speed_Loader
MobileData.Recordset!dir = Uni_random(0, 1)
MobileData.Recordset!PL_Current=0
MobileData.Recordset!PL_Neighbour =0
MobileData.Recordset!Q = 0
MobileData.Recordsetlerrmsg_rf = 0



MobileData.Recordsetlerrmsg_| = 0

CellData.Recordset.MoveFirst
CellData.Recordset.FindFirst "cellid = val("™ & Cell & ™)"

A_Ch = Val(CellData.Recordset.usingCH.Value)
MobileData.Recordset!log_current = ChannelLog(Cell, A_Ch)

If MobileData.Recordsetldir = 1 Then
If Cell < NoCell Then
MobileData.Recordsetllog_neighbour = ChannelLog(Cell + 1, A_Ch)
Else
MobileData.Recordsetllog_neighbour = Channellog(1, A_Ch)
End If

Elself MobileData.Recordset!dir = 0 Then
lf Cell =1 Then =
MobileData.Recordsetliog_neighbour = ChannelLog(NoCell, A_Ch)
Eise
MobileData.Recordsetllog_neighbour = ChannelLog(Cell - 1, A_Ch)
End If

End If

MobileData.Recordset!Multipath = 0
MobileData.Recordset!rx_current =0
MobileData.Recordset!Rx_Neighbour = 0
MobileData.Recordset!Position = Uni_random(0, Val(CellSize))
MobileData.Recordset!cellid = Cell
MobileData.Recordset!Ex_time = Holding_Loader + Currenttime
MobileData.Recordset!CH = A_Ch

Dimiii As Integer
i =1

Intdata.Recordset.MoveFirst

Intdata.Recordset.FindFirst "cellid = val(™ & Cell & ™) and ch = val(™ & ii & ™)"

Do While Intdata.Recordset!cellid = Cell
If Intdata.Recordset!Status = 0 Then
Intdata.Recordset.Edit
Intdata.Recordsét!Status = 1
Intdata.Recordset.Update

MobileData.Recordset!CH = Intdata.Recordset!CH

Exit Do
End If

il =i +1

Intdata.Recordset.FindNext "cellid = val(™ & Cell & ™) and ch = val(™ & iii & ™)"

If iii = 10 Then MsgBox ("error")
Loop

MobileData.Recordset.Update

128



End Sub
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End Function AddMobile

'Start Clear_Table_Click()

Private Sub Clear_Table_Click()

Do While MobileData.Recordset.BOF = False
MobileData.Recordset.Movel ast

If MobileData.Recordset.EOF = False Then
MobileData.Recordset.Delete

Else
Exit Do

End If

Loop
Do While CellData.Recordset.BOF = False
CellData.Recordset.Movel ast
If CellData.Recordset.EOF = False Then
CellData.Recordset.Delete
Else

Exit Do
End If

Loop
Do While Intdata.Recordset.BOF = False
Intdata.Recordset.Movel ast
If Intdata.Recordset.EOF = Faise Then
Intdata.Recordset.Delete
Else
Exit Do
End if
Loop

End Sub

'End Clear_Table_Click()

‘Start Private Sub TimeExpire_Click()

Private Sub TimeExpire_Click()

Dim Cell_current As Integer
Dim Cell_Next As Integer
Dim CH_current As Integer



If MobileData.Recordset.BOF = False Then
MobileData.Recordset.MoveFirst

End If

Do While MobileData.Recordset.EOF = False

If MobileData.RecordsettEx_time < Currenttime Then

Cell_current = MobileData.Recordset!cellid
CH_current = MobileData.Recordset!CH

If MobileData.Recordset!dir = 0 Then
Cell_Next = Cell_current - 1
If Cell_Next = 0 Then Cell_Next = NoCell

Eise

Cell_Next = Cell_current + 1

If Cell_Next > NoCell Then Cell_Next =1
End If

If CellData.Recordset.BOF = False Then
CeliData.Recordset.MoveFirst

End If
CellData.Recordset.FindFirst "Cellld = val(" & Cell_current & )"
CellData.Recordset.Edit

CellData.RecordsetlusingCH = CellData.Recordset!usingCH - 1
CellData.Recordset.Update
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Intdata.Recordset.FindFirst "Cellld = val(™ & Cell_current & ™) And CH = vali(™

& CH_current & ™)"
Intdata.Recordset.Edit
Intdata.Recordset!Status = 0
Intdata.Recordset.Update

If MobileData.Rec6rdset!Q = 1 Then
CeliData-Recordset.MoveFirst
Cellbata.Recordset.FindFirst "Cellid = val("™ & Cell_Next & ™)"
CellData.Recordset.Edit
CellData.Recordset!NoQ = CellData.Recordset!NoQ - 1
CellData.Recordset.Update

End If

If CellData.Recordset!usingCH < 0 Then
MsgBox "error”
Exit Sub

End If



MobileData.Recordset.Delete
Delete_Index = Delete_Index + 1

End lf
MobileData.Recordset.MoveNext

Loop

End Sub
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‘End Private Sub TimeExpire_Click()

Private Sub Rx_Delete_Click()

Dim Cell_current As String
Dim Cell_Next As String
Dim CH_cuurent As Integer

If MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst
End If

Do While MobileData.Recordset.EOF = False

If MobileData.Recordsetirx_current < BTSSen Then

Cell_current = MobileData.Recordset!cellid
CH_current = MobileData.Recordset!CH

If MobileData.Recordset!dir = 0 Then
Cell_Next = Cell_current - 1
If Cell_Next = 0 Then Cell_Next = NoCell

Else

Cell_Next = Cell_current + 1

If Cell_Next > NoCell Then Cell_Next =1
End If

If CellData.Recordset.BOF <> True Then

CellData.Recordset.MoveFirst

End If

CellData.Recordset.FindFirst "Cellld = val(" & Cell_current & ™)"
CellData.Recordset.Edit

CellData.RecordsetlusingCH = CeliData.RecordsetlusingCH - 1
CellData.Recordset.Update

Intdata.Recordset.FindFirst _

"Cellld = val(" & Cell_current & ™) And CH = val("™ & CH_current & ™)"
Intdata.Recordset.Edit



Intdata.Recordset!Status = 0
Intdata.Recordset.Update

If MobileData.Recordset!Q = 1 Then
CellData.Recordset.MoveFirst
CellData.Recordset.FindFirst "Cellld = val("™ & Cell_Next & "')"
CellData.Recordset.Edit
CellData.Recordset!NoQ = CellData.Recordset!NoQ - 1
CellData.Recordset.Update

End If

MobileData.Recordset.Delete
RxDrop_No = RxDrop_No + 1

End If
MobileData.Recordset.MoveNext

Loop

End Sub

Private Sub AddCell_Click()

CellData.Recordset.AddNew
CellData.Recordseticellid = CelllD_Loader
CellData.Recordsetinoch = Channel
CellData.Recordset!Size = CellSize
CeliData.Recordset!OL = Overlap
CellData.RecordsetlusingCH = 0

If NoQNoFH Then
CellData.Recordset!NoQ = MaxNoQ
Else

CellData.Recordset!NoQ = 0

End If

CellData.Recordset.Update

End Sub
Private Sub update_Position()
If MobileData.Retordset. BOF = False Then

MobileData.Recordset.MoveFirst
End If

Do While MobileData.Recordset. EOF = False

If MobileData.Recordset!dir = 1 Then

MobileData.Recordset.Edit

MobileData.Recordset!Position = MobileData.Recordset!Position +
MobileData.Recordset!Speed

MobileData.Recordset.Update
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Else
MobileData.Recordset.Edit
MobileData.Recordset!Position = MobileData.Recordset!Position -

MobileData.Recordset!Speed
MobileData.Recordset.Update

End If
MobileData.Recordset.MoveNext
Loop

End Sub
Private Sub Update_PL()

If MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst
End If

Do While MobileData.Recordset. EOF = False
MobileData.Recordset.Edit
MobileData.Recordset!PL_Current =
Pathloss(Abs(Val(MobileData.Recordset!Position) - (CellSize / 2)))
MobileData.Recordset.Update
If MobileData.Recordsetldir = 0 Then
MobileData.Recordset.Edit
MobileData.Recordset!PL_Neighbour = Pathloss(Abs((CellSize / 2) - Overlap +
Val(MobileData.Recordset!Position)))
MobileData.Recordset.Update
Elself MobileData.Recordsetldir = 1 Then
MobileData.Recordset.Edit
MobileData.Recordset!PL_Neighbour = Pathloss(Abs((CellSize -
Val(MobileData.Recordset!Position)) + (CellSize / 2) - Overlap))
MobileData.Recordset.Update
End if
MobileData.Recordset.MoveNext
Loop
End Sub
Private Sub Start_PL()
MobileData.Recordset.Edit
MobileData.Recordset!PL_Current = Pathloss(Abs(Val(MobileData.Recordset!Position)))
MobileData.Recordset.Update
End Sub

Public Function Pathloss(dD As Double)
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dD = (Val(dD) / 1000)

If dD <> 0 Then

A =46.3 +(33.9 * Log(Val(Fc)) / Log(10)) - (13.28 * (Log(Val(BTSHeight)) / Log(10))) - _
(3.2 * Log(Val((11.75 * MSHeight) * 2)) / Log(10)) - 4.97

B = 44.9 - (6.55 * (Log(Val(BTSHeight))) / Log(10))

Pathloss = A + (B * (Log(Val(dD))) / Log(10)) + cc
Else

Pathloss =0
End If

End Function

Start Sub HandOver_Check()

Private Sub HandOver_Check()
Dim Ch_check As Integer
Dim Cell_current As Integer
Dim Cell_Next As Integer
Dim CH_current As Integer

if MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst
End If
Do While MobileData.Recordset.EOF = False

. If MobileData.Recordset!Rx_Neighbour > MobileData.Recordset!rx_current + 5
Then

HoR_No =HoR_No + 1

Cell_current = MobileData.Recordseticellid
CH_current = MobileData.Recordset!CH

If MobileData.Recordset!dir = 0 Then

Cell_Néxt = Cell_current - 1
If €ell_Next = 0 Then Cell_Next = NoCell

L3

Else
Cell_Next = Cell_current + 1
If Cell_Next > NoCell Then Cell_Next = 1
End If
CellData.Recordset.FindFirst "Cellld = val(™ & Cell_Next & ")"
If CellData.Recordset!usingCH < Channel Then
HoS_No =HoS_No + 1

CellData.Recordset.Edit
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CellData.RecordsetlusingCH = CellData.RecordsetlusingCH + 1
CellData.Recordset.Update

CellData.Recordset.FindFirst "Cellld = val(™ & Cell_current & ™)"
CellData.Recordset.Edit

CellData.RecordsetlusingCH = CellData.RecordsetlusingCH - 1
CellData.Recordset.Update

MobileData.Recordset.Edit
MobileData.Recordset.cellid = Cell_Next
MobileData.Recordset.Position =

Covert_Position(Val(MobileData.Recordset.Position), _

& iii & I") "

&iii &™)

Val(MobileData.Recordset.dir))

Intdata.Recordset.FindFirst _

"Cellld = val(" & Cell_current & ") And CH = val(™ & CH_current & ™)"
Intdata.Recordset.Edit

Intdata.Recordset!Status = 0

Intdata.Recordset.Update

Dim iii As Integer
jli=1
Intdata.Recordset.MoveFirst

Intdata.Recordset.FindFirst "cellid = val(*™ & Cell_Next & ")and ch = val("™

Do While Intdata.Recordseticellid = Cell_Next And iii <= Channel
If Intdata.RecordsetiStatus = 0 Then
Intdata.Recordset.Edit
Intdata.Recordset!Status = 1
Intdata.Recordset.Update

MobileData.Recordset!CH = Intdata.Recordset!CH

Exit Do
End If

fii=iii+1
Intdata.Recordset.FindNext "cellid = val(™ & Cell_Next & ™) and ch = val(™
Loop

MobileData.Recordset.Update

Else

HoF_No = HoF_No + 1

'MobileData.Recordset.Delete

'CellData.Recordset.FindFirst "Cellld = val(™ & Cell_current & ™)"
'CellData.Recordset.Edit

'‘CellData.RecordsetlusingCH = CellData.RecordsetlusingCH - 1
'CellData.Recordset.Update

‘Intdata.Recordset.FindFirst "Cellld = val(™ & Cell_current & ™) And CH =

val(™ & CH_current & ™)"



'Intdata.Recordset.Edit
‘Intdata.Recordset!Status = 0
'Intdata.Recordset.Update
End If
End If

MobileData.Recordset.MoveNext

Loop

End Sub
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! End sub

' Function Covert_Position()

Function Covert_Position(Position As Double, dir As Integer)
If dir =0 Then

Covert_Position = CellSize + (Position - Overlap)
Else
Covert_Position = CellSize - (Position + Overlap)

End If

End Function

End Function Covert_Position()

' Sub Cal_RX()

Sub Cal_RX()

Dim E_Co_Mobile As Double
Dim N_Co_Mobile As Double
Dim Interference As Double
Dim Cell_current As String

Dim N As Integer
Dim Alfa As Double
Dim Fn As Double
Dim Fm As Double
Dim Sf As Double
Dim ESf As Double
Dim MSf As Double
Dim P As Double
Dim KK As Integer
Dim yy As Integer
Dim AAA As Double
Dim BBB As Double
Dim iii As Double
Dim j As Double
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N=6

If MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst
End if

Do While MobileData.Recordset.EOF = False

MobileData.Recordset.Edit
MobileData.Recordsetirx_current = __
-Val(MobileData.Recordset!PL_Current) + BTSTX -

Val(MobileData.Recordsetliog_current)
MobileData.RecordsetiRx_Neighbour = _
-Val(MobileData.Recordset!PL_Neighbour) + BTSTX -

Val(MobileData.Recordsetllog_neighbour)

'Interference:
Cell_current = MobileData.Recordset!cellid
CellData.Recordset.FindFirst "Cellld = val(™ & Cell_current & ")"
N_Co_Mobile = CellData.RecordsetlusingCH

E_Co_Mobile = dBm_mobile * N * (N_Co_Mobile / Channel)
Interference = E_Rx_lev - E_Co_Mobile

Interference = Covert_W_to_dBm(Interference)
MobileData.Recordsetli = Interference - Val(MobileData.Recordset!log_current)
If |_multipath <> 0 Then

P = MobileData.Recordsetirx_current
Foryy=1ToN
Alfa=0 %

Do While Alfa = 0 Or Alfa = (2 * Pi)
Alfa = Uni_random(0, 360)
Alfa = (Alfa/ 180) * Pi

Loop

Fm = (MobileData.Recordset!Speed / Landa) * (Pi / 180)
Fn = (MobileData.Recordset!Speed / Landa) * (Pi / 180) * Cos(Alfa)

AAA = (1/(4 * Pi * Fm))
BBB = Sqr(1 - ((Fn/ Fm) * 2))

If BBB <> 0 Then
Sf=AAA™* (1/BBB)
Else

Sf=1

End If



ESf = ESf + Sf

Next yy

'P = xxx(P)

'ESf=1#

'P=-75

P = Covert_dBm_to_W(P)
P =P* ESf

P = Covert_W_to_dBm(P)

MobileData.Recordset!Multipath = P

'Print #1, MSf/ KK; Spc(3); MobileData.Recordset!Rx_current; _

'Spc(3); P; Spe(3); P - MobileData.Recordset!Rx_current

End If

MobileData.Recordset.Update

MobileData.Recordset.MoveNext

Loop

End Sub
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' End Sub Cal_RX()

! Create_New_Call

Sub create_new_call()
Dim i As Integer
Dim j As Integer

Fori=1To NoCell
Forj=1To TotalSub
If MobileStart(i, j) = Currenttime Then
CSR_No=CSR_No + 1
CellData.Recordset.MoveFirst
CellData.Recordset.FindFirst "CelliD = val(™ & i & ")"
If CellData.Recordset.usingCH.Value < Channel Then

CellData.Recordset.Edit

CellData.Recordset.usingCH.Value = CellData.Recordset.usingCH.Value

+1



CellData.Recordset.Update

CSS_No=CSS_No +1

Call AddMobile(i)
MobileData.Recordset.Movel ast
Call Start_PL

Else
CSF_No=CSF_No +1

End If
End If
Next j

Next i
End Sub
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! End Create_New_Call

'‘Generate log-normal for every Channel in every cell
s,

Sub Log_generator()

Dim i As Integer
Dim j As Integer

Dim Logloader As Double

Fori=1To NoCell
Forj=1 To Channel

Logloader = ((StdNorm() * Lognormal) + s_lognarmal)
ChannellLoglLoader(j) = Logloader

Next j
Forj=1To Channel

ChannelLog(j, jy = ChannelLogLoader(j)
Next j

Next{

End Sub

'End Generate log-normal for every Channel in every cell

' handover_Q_check()

Sub handover_Q_check()
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Dim Ch_check As Integer
Dim Cell_current As Integer
Dim Celi_Next As integer
Dim CH_current As Integer

Iif MobileData.Recordset.BOF = False Then
MobileData.Recordset.MoveFirst 4

End If

'loop mobile table
Do While MobileData.Recordset.EQOF = False

if (MobileData.Recordset!Rx_Neighbour > MobileData.Recordset!rx_current + 5) _
Or MobileData.Recordset!Q = 1 Then

if MobileData.Recordset!Q <> 1 Then
HoR_No =HoR_No + 1
End If

Cell_current = MobileData.Recordseticellid
CH_current = MobileData.RecordsetiCH

If MobileData.Recordsetldir = 0 Then
Cell_Next = Cell_current - 1
If Cell_Next = 0 Then Cell_Next = NoCell

Else

Celi_Next = Cell_current + 1

If Cell_Next > NoCell Then Cell_Next = 1
End If

CellData.Recordset.FindFirst "Cellld = val(™ & Cell_Next & ™)"
If CellData.RecordsetlusingCH < Channel Then

HoS_No =HoS_No + 1

'Update Target Cell i
CellData.Recordset.FindFirst "Cellld = val(" & Cell_Next & ™)"
CellData.Recordset.Edit
CellData.RecordsetlusingCH = CeliData.RecordsetlusingCH + 1
CellData.Recordset.Update

If MobileData.Recordset!Q = 1 Then
CellData.Recordset.FindFirst "Cellld = val(™ & Cell_Next & ™)"
CellData.Recordset.Edit
CellData.Recordset!NoQ = CeliData.Recordset!NoQ - 1
CellData.Recordset.Update

End If

CellData.Recordset.FindFirst "Cellld = val(™ & Cell_current & "
CellData.Recordset.Edit

CellData.RecordsetlusingCH = CellData.RecordsetlusingCH - 1
CellData.Recordset.Update
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Intdata.Recordset.FindFirst "Cellld = val(™ & Cell_current & ™) And CH =

val("™ & CH_current & ™)"

Intdata.Recordset.Edit
Intdata.Recordset!Status = 0
Intdata.Recordset.Update

‘Update Mobile data

MobileData.Recordset.Edit

MobileData.Recordset!Q = 0
MobileData.Recordset!Tw = Qtime
MobileData.Recordseticellid = Cell_Next
MobileData.Recordset!Position = _
Covert_Position(Val(MobileData.Recordset.Position),

Val(MobileData.Recordset.dir))

&iii&™"
&iii &™)
Then

Dim iii As Integer
jii=1
Intdata.Recordset.MoveFirst

Intdata.Recordset.FindFirst "cellid = val(™ & Cell_Next & ™)and ch = val("

Do While Intdata.Recordsetlcellid = Cell_Next And iii <= Channel
If Intdata.Recordset!Status = 0 Then
Intdata.Recordset.Edit
Intdata.Recordset!Status = 1
Intdata.Recordset.Update

MobileData.Recordset!CH = Intdata.Recordset!CH

Exit Do
End If

i =iii +1
Intdata.Recordset.FindNext "cellid = val("" & Cell_Next & ") and ch = val("
Loop

MobileData.Recordset.Update

Else

If MobileData.RecordsetlQ = 0 And CellData.Recordset!NoQ < MaxNoQ

Q No=Q_No+1

CellData.Recordset.FindFirst "Cellld = val(" & Cell_Next & ")"
CellData.Recordset.Edit

CeliData.Recordset!NoQ = CellData.Recordset!iNoQ + 1
CellData.Recordset.Update

MobileData.Recordset.Edit
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MobileData.Recordset!Q = 1
MobileData.Recordset! Tw = MobileData.Recordset. Tw - 1
MobileData.Recordset.Update

Elself MobileData.Recordset!Q = 0 And CellData.Recordset!NoQ = MaxNoQ

Then
HoF_No =HoF_No +1
Elself MobileData.RecordsetlQ = 1 And MobileData.RecordsetiTw > 0
Then
MobileData.Recordset.Edit
MobileData.Recordset!Tw = MobileData.Recordset. Tw - 1
MobileData.Recordset.Update
Elself (MobileData.Recordset!Q = 1 And MobileData.Recordset! Tw = 0)
Then

HoF_No =HoF _No + 1

'MobileData.Recordset.Delete

CellData.Recordset.FindFirst "Cellld = val(" & Cell_Next & )"
CellData.Recordset.Edit

CellData.Recordset!NoQ = CellData.Recordset!NoQ - 1
CellData.Recordset.Update

MobileData.Recordset.Edit

MobileData.Recordset!Q = 0

MobileData.Recordset!Tw = Qtime
MobileData.Recordset.Update

End If
End If
End If
MobileData.Recordset. MoveNext

Loop

End Sub

' End Hand_Q_Check

Function Uni_random(v_Min As Integer, v_Max As Integer)
Dim RanValue As integer

Randomize
RanValue = Int(Round((v_Max * Rnd()) + v_Min))



Uni_random = RanValue
End Function
Sub parameter_setup()

Dim var_Line(10) As String
Dim i As Integer

Open "parameter.ini” For Input As #1
Do While Not EOF(1)
i=i+1
Line Input #1, var_Line(i)
Loop

End Sub
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Private Sub Rx_Multipath_Delete()
Dim Cell_current As String
Dim Cell_Next As String
Dim N_ErrMsg_RF As integer
Dim CH_current As Integer
If MobileData.Recordset.BOF = Faise Then

MobileData.Recordset.MoveFirst
End If

Do While MobileData.Recordset.EOF = False

If MobileData.Recordset!iMultipath < BTSSen Then

N_ErrMsg_RF = MobileData.Recordsetlerrmsg_rf
N_ErrMsg_RF = N_ErmrMsg_RF + 1

If N_ErrMsg_RF =5 Then

Cell_current = MobileData.Recordsetlcellid
CH_current = MobileData.Recordset!CH

If MobileData.Recordset!dir = 0 Then
Cell_Next = Cell_current - 1
If Cell_Next = 0 Then Cell_Next = NoCell

Else
Cell_Next = Cell_current + 1
If Cell_Next > NoCell Then Cell_Next =1
End If
If CellData.Recordset.BOF <> True Then

CellData.Recordset.MoveFirst
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End If

CellData.Recordset.FindFirst "Cellld = val(" & Cell_current & ™)"
CellData.Recordset.Edit

CellData.Recordset!usingCH = CellData.RecordsetlusingCH - 1
CellData.Recordset.Update

Intdata.Recordset.FindFirst "Cellld = val(™ & Cell_current & ") And CH =
val(™ & CH_current & ")"

Intdata.Recordset.Edit
Intdata.RecordsetiStatus =0
Intdata.Recordset.Update

If MobileData.Recordset!Q = 1 Then
CellData.Recordset.MoveFirst
CellData.Recordset.FindFirst "Cellld = val(™ & Cell_Next & ™)"
CellData.Recordset.Edit
CellData.Recordset!NoQ = CellData.Recordset!NoQ - 1
CellData.Recordset.Update

End If

MobileData.Recordset.Delete
RxDrop_No = RxDrop_No + 1

Else
MobileData.Recordset.Edit
MobileData.Recordsetlerrmsg_rf = N_ErrMsg_RF
MobileData.Recordset.Update

End If

Else
If MobileData.Recordsetlerrmsg_rf <> 0 Then
MobileData.Recordset.Edit
MobileData.Recordsetlerrmsg_rf = 0
MobileData.Recordset.Update
End If
End If
MobileData.Recordset.MoveNext
Loop

End Sub

Private Sub SIR_Delete()

Dim Cell_current As String
Dim CH_current As Integer

If MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst
End if
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Do While MobileData.Recordset.EOF = False

If MobileData.Recordsetirx_current - MobileData.Recordsetli <= SIR_Drop Or _
MobileData.Recordsetlerrmsg_| >= M_ErrMsg_I Then

If MobileData.Recordsetlerrmsg_| >= M_ErrMsg_I Then

Byerror = Byerror + 1

Elself MobileData.Recordsetlrx_current - MobileData.Recordset!i <= SIR_Drop
Then

Cl_Drop = Cl_Drop + 1

End If

Cell_current = MobileData.Recordset!cellid
CH_current = MobileData.Recordset!CH

If CellData.Recordset.BOF <> True Then
CellData.Recordset.MoveFirst
End If

CellData.Recordset.FindFirst "Celild = val("™ & Cell_current & ")"
CellData.Recordset.Edit

CellData.RecordsetlusingCH = CellData.RecordsetlusingCH - 1
CellData.Recordset.Update

Intdata.Recordset.FindFirst _

"Cellid = val(™ & Cell_current & ™) And CH = val(™ & CH_current & ™)"
Intdata.Recordset.Edit

Intdata.Recordset!Status = 0

Intdata.Recordset.Update

If MobileData.Recordset!Q = 1 Then
CellData.Recordset.MoveFirst
CellData.Recordset.FindFirst "Cellld = val("™ & Cell_Next & ")"
CellData.Recordset.Edit
CellData.Recordset!NoQ = CellData.Recordset!NoQ - 1
CellData.Recordset.Update
End If

MobileData.Recordset.Delete
'RxDrop_No = RxDrop_No + 1
IDrop_No = IDrop_No + 1

End If
MobileData.Recordset.MoveNext

Loop

End Sub
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Private Sub Add_Int()

Dim i As Integer
Dim j As Integer

Fori=1To NoCell
Forj=1To Channel
Intdata.Recordset. AddNew
Intdata.Recordset!cellid = i
Intdata.Recordset!CH = j
Intdata.Recordset!i = 0
Intdata.Recordset!Status = 0
Intdata.Recordset.Update
Next j

Next i
End Sub

Private Sub Update_Int()

Dim Cell_current As Integer
Dim E_Co_Mobile As Double
Dim N_Co_Mobile As Double

Dim Interference As Double

If Intdata.Recordset.BOF = False Then

Intdata.Recordset.MoveFirst
End If

Do While Intdata.Recordset.EOF = False
Cell_current = Intdata.Recordsetlcellid
CellData.Recordset.FindFirst "Cellld = val(" & Cell_current & ")"
N_Co_Mobile = CellData.RecordsetlusingCH
E_Co_Mobile = dBm_mobile * N * (N_Co_Mobile / Channel)
Interference = E_Rx_lev - E_Co_Mobile

Interference = Covert_W_to_dBm(interference)

Intdata.Recordset.Edit

Intdata.Recordset!i = Interference - ChannelLog(Intdata.Recordset!cellid,
Intdata.Recordset!CH)

Intdata.Recordset.Update
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Intdata.Recordset.MoveNext

Loop

End Sub

Sub FH_check()

Dim Cell_current As Integer
Dim CH_current As Integer
Dim Reassign As Integer
Dim iii As Integer

Reassign =0

If MobileData.Recordset.BOF = False Then

MobileData.Recordset.MoveFirst

End If

Do While MobileData.Recordset.EOF = False

If MobileData.Recordsetirx_current - MobileData.Recordsetli <= SIR_Reassign

Then

Cell_current = MobileData.Recordset!cellid
CH_current = MobileData.Recordset!CH

FHR_No =FHR_No + 1

iii =1
Intdata.Recordset.MoveFirst

Intdata.Recordset.FindFirst "cellid = val(" & Cell_current & ")and ch = val("™ & iii

&™"

Do While Intdata.Recordset!cellid = Cell_current And iii <= Channel

If Intdata.Recordset!Status = 0 And _ )
MobileData.Recordset!rx_current - Intdata.Recordset!i >= SIR_Target Then

Intdata.Recordset.Edit
Intdata.Recordset!Status = 1
Intdata.Recordset.Update

MobileData.Recordset.Edit
MobileData.Recordset!CH = Intdata.Recordset!CH

Intdata.Recordset.FindFirst _
"cellid = val(™ & Cell_current & ")and ch = val("" & CH_current &™) "

Intdata.Recordset.Edit
Intdata.Recordset!Status = 0
Intdata.Recordset.Update

If MobileData.Recordsetlerrmsg_{ <> 0 Then
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MobileData.Recordsetlerrmsg_| = 0
End If
MobileData.Recordset.Update
Reassign = 1
FHS_No =FHS_No +1
Exit Do
End If
iii=iii+1
Intdata.Recordset.FindNext "cellid = val(™ & Cell_current & ™) and ch = val("
&iii &™)"
Loop
If Reassign =0 Then

N_ErrMsg_| = MobileData.Recordsetlerrmsg_|
N_ErrMsg_I = N_ErfMsg_| + 1

MobileData.Recordset.Edit
MobileData.Recordsetlerrmsg_I| = N_ErmrMsg_|
MobileData.Recordset.Update
FHF_No =FHF_No + 1
End if
End If

MobileData.Recordset. MoveNext
Loop

End Sub

Sub Err_mgs_check()
Dim Cell_current As Integer
Dim CH_current As Integer

Dim iii As Integer
Dim N_ErMsg_| As Integer

If MobileData.Recordset.BOF = False Then

MobileData.Recordset. MoveFirst
End If

Do While MobileData.Recordset.EQOF = False

If MobileData.Recordset!rx_current - MobileData.Recordsetli <= SIR_Reassign
Then

N_ErrMsg_l = MobileData.Recordsetlerrmsg_|
N_ErrMsg_I =N_ErmrMsg_I + 1
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MobileData.Recordset.Edit
MobileData.Recordsetlerrmsg_| = N_ErrMsg_1
MobileData.Recordset.Update

Eise
MobileData.Recordset.Edit
If MobileData.Recordsetlerrmsg_| > 0 Then
MobileData.Recordsetlerrmsg_| = MobileData.Recordsetlerrmsg_| - 1
End If
MobileData.Recordset.Update
End If
MobileData.Recordset.MoveNext
Loop

End Sub

‘End Simulation code
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1. Traffic channel (TCH) iilugesdyanaiilflunsdidugneudowuasdoyanunse

¥
nseeniiuiialagaii

1.1 Full rate
TCH/FS:
TCH/EFR:

1.2 Half rate

Speech (13 kbit/s net, 22.8kbit/s gross)
Speech (12.2 kbit/s net, 22.8kbit/s gross)
TCH/F9.6: 9.6 kbit/s — data
TCH/F4.8: 4.8 kbit/s — data
TCH/F2.4: 2.4 kbit/s - data

TCH/HS: Speech (6.5 kbit/s net, 11.4 kbit/s gross)
TCH/F4.8: 4.8 kbit/s — data
TCH/F2.4: 2.4 kbit/s - data
%"au'a:
TCH Traffic Channel
TCH/FS Full rate speech channel

TCH/EFR Enhanced full rate speech

TCH/HS Half rate speech channel
TCH/9.6 Data Channel 9.6 kbit/s
TCH/4.8 Data Channel 4.8 kbit/s

TCH/2.4 Data Channel 2.4 kbit/s
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TCH
Traffic Channels
Speech Data
TCHIFS TCHMHS TCH/9.6 TCHR2.4
TCHIEFR TCH/4.8
TCH
I |
SACCH FACCH

3
2. Control - channel (CCH) aunsauvieonmilu 3 ¥iialdsadi Broadcast Control

Channel (BCCH), Common Control Channel (CCCH) Lo Dedicated Control Channel (DCCH)

2.1 NQu BCCH

L] p=1 o ar S A a
Broadcast Control Channel iiumsdedioyainaniiiginludaInsfnviindoudn
Usznevldae

4 o 3

2.1.1. BCCH l9dedoyaiivafussuy deyavesanriigmnlduimseg uas
aoiigudnafiog -

2.1.2. Synchronizing Channel (SCH) l¥dsdeyainuinuszozinarlumsiSuds
Yoyavesrosdynaszuininsimiindouniuasaaiigm
2.1.3. Frequency Control Channel (FCCH) lddedoyainvafiumsasivasy

aa S 1 v Qs o 4' P P=1 1 9 @ o ]
auanlsegsenieInsAnvindsuiuazaniiiguigndesassiuniola

2.2 AU CCCH

lumsdedoyaninaniigm it Insfniindoud uazoinInsdmiindoudi Tuds

a0y Usznouluda
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2.2.1. Random Access Channel (RACH) 14dadioyaiiio Insfwviindounved 14
& o
szuulunauisn
2.2.2. Paging Channel (PCH) 1Az Access Granted Channel (AGCH) 1¥dsdoya
nnaofig U Insfwiindoun
+ 1 4
2.2.3. Cell Broadcast Channel (CBCH) 1¥dsdoyafvafuiugvesaniiigin

s ar J q : 4 1 1 z L}
Ty TnsdwiindeufinnqinTesiieglfaariigniiug ey

2.3 NQW DCCH

L] ar H o ar g % 4 4 & 1 J
dudesdyyruiifaldInsfniindouiiinioslanioaniladadoyasening
Insfwiindeuiiuazamiip lumsveSonidrgszuuniermsusudlenef Uszneyly
9
A
2.3.1, Stand-alone Dedicated Control Channel (SDCCH) iilusadayanaiile
[ Py 1 g Y] » P=1 [Y) o o A Py
aweyadnredemsiussninamiigmiy Insfwindoud
2.3.2. Associated Control Channel (ACCH) 1szaou'l1ldau Slow AccH 151y
msdvdeynfmdsdyanainieInsfmiinaouida18lussaarfigns (Measurement report)
3 $ v 4 Y o1 o
uaz Power control 1% Fast ACCH 1§ lun1sdsfoyamuafumamsaiaeg lsiaariigm

N 'L L4
14 NISVBLIUA 181205

CCH

Control Channel

BCCH
DCOY - Downfink only

L Synch.
SDCCH | ACCH BCCH Channels
[ [
FACCH SACCH SCH FACCH
CCCH
RACH PCH/AGCH CBCH
- Uplink - Downlink - Downlink
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dnuazmanunminisesn 1Al 4 wnife
1. Normal burst 19 1un1sdadoya Traffic channel tag Control channel dn3uNITa
doyavuu RACH, SCH nag FCCH

Normal! burst (NB)

TTTTTA
]
B Encrypted bits 4 | Treining saquence | , Encrypted bits B GB H
3 57 26 57 3 8.25 :
]
_______ ]
0.577 ms
< & 156.25 bits >

2. Frequency correction  burst 1‘1’5'1umsmswaanmmﬁm‘x’r'mjsw'J'N

Tnsfiwinfeuiuazaniigunidldgndeenseiunieli (Fech)

Frequency correction burst (FB)

TS
]
1B Fixed bits T8 GB )
3 142 3 8.25 :
1
_______ ’
0577 ms
4 156.25 bits >

3. Synchronization burst 1¥lunisasasaevszeznmlunsGudidoyaves

’ [ J o & 4 3 1 a ]
sosdganassninInsdwindeuitasaoriigunislagndesasefunie i (scH)

Synchronization burst (SB)

-TTE T
]
hy:] Encrypted bits Synchronization sequence Encrypted bits B GB H
3 39 54 39 3 8.25 :
]
______ ]
0.577 ms i
< 156.25 bits >

4 o & 4 3 (] e’: or
4. Access burst 1910 InsAnvindounszidwngssuuiluasusn niendannuaud

Toresid lgaoriignumialng Rach)

Access burst (AB)

T8 Synchronization sequence Encrypted bits T8 GB
8 41 36

0.577 ms
< 156.25 bits >
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