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gﬂ‘ﬁ 2.12 Transmitter Combiner
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AUUATBINITINUHUANA
- Implementation 1N19619 Site T1id, N19a2NBAINY UaznsEnanfIgLngnl
- Optimization Waandtytunndsunay, N3 dauliduiusisaddnamas

v
- NICULAE L N13FAGIY Mobile-car, NINAAELANHE

¢uANDN A UANUN1WR9 AIS

G900 : BW =17.2 MHz
Rx =897.6-914.8
Tx =942.6 -959.8
Channel spacing = 200 k
No. of channel = 38- 124 (87 channels)
G1800 : BW =12.5MHz
Rx =1747.9-1760.5
Tx =1842.9-1855.5
Channel spacing = 200 k
No. of channel = 701- 763 (63 channels)
ARFCN (Absolute Radio Frequency Channel Number) tJusnmsgnudmiunuun
ANANE LT84ty Uplink waz Downlink
ANReNg : Fu(n) =890 + 0.2 n
Fd(n) = Fu(n) + 45

Ml 0.2 n = channel spacing , 45 = 45 MHz duplex distance



GSM 900

RX:
X :

BW : 17.2 MHz
NO.of Channel : 38 - 124

897.60 - 914.80
942.60 - 959.80

38| 897.60[ 942.60
39| 897.80| 942.80
40| 898.00f 943.00
41| 89820 943.20
42| 89840 94340

68| 903.60| 948.60
69| 903.80| 948.80
70| 904.00] 949.00
71| 904.20| 949.20
72| 904.40| 949.40

899.60
49| 899.80| 944.80
50| 900.00[ 945.00
51f 900.20| 945.20
52| 900.40[ 945.40

905.60
79| 90580 950.80
80| 906.00f 951.00
81| 906.20| 951.20
82| 90640 95140

33

Spac: 200 kHz

GB: 400 KHz

98] 909.60[ 954.60
99| 909.80] 954.80
100] 910.00(  955.00
101  910.20(  955.20

102|  910.40| 955.40

108| 911.60| 956.60
109| 91180 956.80
110]  912.00( 957.00
111  912.20( 957.20
112  912.40| 957.40

59| 901.80| 946.80
60| 902.00f 947.00
61| 90220 94720
62| 90240 947.40

89| .907.80 952.80
90| 908.00| 953.00
91| 90820 953.20
92| 908.40| 95340

119 91380 958.80
120 914.00{ 959.00
121| 914.20{ 959.20
122  914.40| 959.40

A159 2.2 uaReAIAYIND AU Uplink uaz Downlink 71 Channel 6119°]
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G(h,) =20log(

L );10m < h, <1000m
200

1010g(h—m);hm <3m
G(h,) = ’
2010g(?m/3);3m <h, <10m

g hb Ae AINGIIRIATERINIATENANNTTI
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- nedi Large city Taefc < 200 MHz
a(h,) =8.29(Log(1.54h,))* 1.1
~ nsdid Large city 1ol fc > 400 MHz

a(h,)=3.2(Log(11.75h,))* —4.97

- N9EIA  Medium city , Small city

a(h,)=(1.1Log(f,)—0.7)h, —(1.56Log( f,)—0.8)

2. UL uLaIsauuuan

2
>j 54
3. MIATEULN
2
L, (dB) =L, —4.78(Log(f,))" +18.33Log( f,)—40.94
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ps(dB) =L, ( 9C5¢
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1) s2812N4 1 NiaLNAT

P, 10 log (10,000 mW) = 40 dBm

Py, (dBm) P,(dBm)-(69.55+26.16l0g(f)+(44.9-6 55l0g(h,))log(d)-13.82log(h,)

-(3.2[l0g(11.75h)1’-4.97))

= 40-(69.55+26.16l0g(1800)+(44.9-6.55l09(40))log(1)-13.82l0g(40)
-(3.2[log(11.75x3)" — 4.97))

P, (dBm)

-89.88 dBm #
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2) 31ZN4 2 NIALNAT

P, = 10 log (10,000 mW) = 40 dBm
P, (dBm) = P,(dBm)-(69.55+26.16log(f)+(44.9-6.55log(h,))log(d)-13.82log(h,)
-(3.2[log(11.75h,)]*-4.97)
= 40-(69.55+26.16l0g(1800)+(44.9-6.55l0g(40))log(2)-13.82l0g(40)
-(3.2[log(11.75x3)]" - 4.97))
P (dBm) = -102.4 dBm #

3) 92UTN 5 NIALNAT

P, 10 log (10,000 mW) = 40 dBm
P, (dBm) = P,(dBm)-(69.55+26.16log(f)+(44.9-6.55l0g(n.))log(d)-13.82log(h;)
-(3.2[log(11.75n,)]’-4.97))
= 40-(69.55+26.16l0g(1800)+(44.9-6.55l0g(40))log(5)-13.82l0g(40)
-(3.2[log(11.75x3)" - 4.97))

P; (dBm) -113.93 dBm #

4) 528274 10 NlaLNAg

P; =10 log (10,000 mW) = 40 dBm

P, (dBm) = P,(dBm)-(69.55+26.16log(f)+(44.9-6.55log(h,))log(d)-13.82log(h,)
-(3.2[l0g(11.75h,)1’-4.97))
= 40-(69.55+26.16l0g(1800)+(44.9-6.55l0g(40))log(10)-13.82l0g(40)
-(3.2[log(11.75x3)]" — 4.97))
P, (dBm) = -124.28 dBm #

5) 3221EN9 20 NIALNAT

P, 10 log (10,000 mW) = 40 dBm
P, (dBm) = P(dBm)-(69.55+26.16log(f)+(44.9-6.55l0g(h,))log(d)-13.82log(h,)

-(3.2[log(11.75h)1*-4.97))

40-(69.55+26.1610g(1800)+(44.9-6.55l0g(40))log(20)-13.82log(40)
-(3.2[log(11.75x3)]" — 4.97))
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P. (dBm) = -134.6 dBm #

2.16 Loss budget

o o

Loss budget A A1 loss gegnaesssuLnnIAfudaiudyools Tnanaoniiag

v ¥ Y

udryrynulénuel cell Aa ......% WtAUaL iU Fy NAN30N8a1N19999 Loss budget

R

ot

Wl

16579

=he

Loss budget = Pt—Pmin - Fg - 2 Atten + 2.Gain
e
Pt= fndsredLisetds
Pmin = Receiver Sensitivity
Fs = Shadow Margin
2 Atten = Body Atten + Venicle Pentration - (mmmm@uﬁmmﬁ'Lﬁmiuizuu)
2.Gain = Antenna Gain + Antenna Diversity Gain
Loss budget = Pt - Pmin + Gt + Gr + Body Atten + Venicle Pentration + Shadow
margin
LR
Pr 45 = Pt - Total path loss - 2 Atten + 2.Gain
nel

Total path loss = loss MAAAINNINAUNIAN Base station 14 mobile (loss L@del + Fg)
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= Py = ‘o = =
N1INAKABLN 6 Lﬂummmm@wmmmmmuﬁm‘mmqmu 1 mmuim 3 AN
waznAaeLUALANIIg MIN 20 an1ilg1u Ae KSDI, UDMS, WNMI, WNKW, WGSI, NSRI,

NPWN, NSRIS, KMUG, CRKH, BDPI, BPPC, KPTC, SKRH, BKLA, BTKB, YLPP, NOKO

Input
K149 Base NHRINTG AUIUANNDTABING
1 Baset#1 3 CHANNEL
Output
ANNDTIRUEYN (MHZ) fime
(s)
CH 1 CH 2 CH 3 CH 4
7.00
B#1 942.6 943.4 944.6
NANISVNARAL
Pt Frequency (MHz)
Name X axis Y axis Hb (m)
(dBm) CH 1 CH?2 CH3
KSDI 512 358 46.99 23.4 955.2 951.2 948
UDMS 571 245 46.99 67.5 958.8 9544 950.8
WNMI 250 331 46.99 68 959 955 954.2 953.8
WNKW 446 417 46.99 67.5 956.4 952 948.6 | 945.47
WGSI 150 4 46.99 70 959.6 9514 946 9454
NSRI 88 77 46.99 67.5 957.6 952.6 952.2 -
old NPWN 8 78 46.99 67.5 9554 951.6 944 948.2
Base NSRIS 132 132 46.99 67.5 955.8 957 _
KMUG 191 76 46.99 55 958.2 9534 949.8
BKGD 98 267 46.99 67 955.8 954.6 951.6 949.6
KSDIS 707 316 46.99 55 957.2 952.6
CRKH 815 261 46.99 45 956.6 951
BDPI 858 97 46.99 64 9558 | 9522 | 948.4 | 9452
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Old
BKLA 723 68 46.99 64 957.2 952.8 _
Base

Pt Frequency (MHz)
Name X axis Y axis Hb (m)
(dBm) CH 1 CH2 | CH3 | CH4
BPPC 819 19 46.99 45 959.4 955 949 945.8
KPTC 599 174 46.99 64 943.8 952.2 948.4 945.2
SKRH 671 113 46.99 45 956.2 951.8 948.6 | 945.4

BTKB 459 95 46.99 67.5 957.8 954 950.2 947
YLPP 620 24 46.99 46 956.6 952.2 948.6 9454
NOKO 679 23 46.99 67.5 957 952.6 949.2 946
New
B#1 305 216 46.99 67.5 942.6 943.4 944 .6
Base

s = B =TE)
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1
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AATEARANITNAFALN 6
a1n Output 1§ Teedtyry1tuAud 1 Aa 942.6 MHz FasdtyrunuANuDf 2 Aa
943.4 MHz  uazdasdtyy1uaanuni 3 Aa 944.6 MHz iunanimagaunaanmiduld e
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1 12 ANl anigun 2 13 Aud uazneasuivaniiigiuinia 20 anilgnu Ae

KSDI, UDMS, WNMI, WNKW, WGSI, NSRI, NPWN, NSRIS, KMUG, CRKH, BDPI, BPPC,

KPTC, SKRH, BKLA, BTKB, YLPP, NOKO

A o Iy ~ | o ~ ~ A
N1INARK/RAUN 7 Lﬂuﬂq?‘ﬂm@'ﬂumm'ﬂ\iﬂq?@ﬂquﬂqulﬁﬂ’qququ2 @ﬂ']ug’]u @ﬂquﬂquﬂ

Input
371491 Base NARINTG RNUIUANNDTHBING
Base#1 2 CHANNEL
? Base#2 3 CHANNEL
Output
AMNNANLUZEI (MHZ) fime
(s)
CH1 CH2 CH3 CH4
B#1 942.6 9434 18.30
B#2 942.8 943.6 944.8
NANITNARDLU
Pt Frequency (MHz)
Name X axis Y axis Hb (m)
(dBm) CH 1 CH?2 CH3 CH4
KSDI 512 358 46.99 234 955.2 951.2 948
UDMS 571 245 46.99 67.5 958.8 9544 950.8
WNMI 250 331 46.99 68 959 955 954.2 953.8
WNKW 446 417 46.99 67.5 956.4 952 948.6 945.47
WGSI 150 4 46.99 70 959.6 9514 946 9454
Old NSRI 88 77 46.99 67.5 957.6 952.6 952.2 -
Base NPWN 8 78 46.99 67.5 9554 951.6 944 948.2
NSRIS 132 132 46.99 67.5 955.8 957 _
KMUG 191 76 46.99 55 958.2 9534 949.8
BKGD 98 267 46.99 67 955.8 954.6 951.6 949.6
KSDIS 707 316 46.99 55 957.2 952.6
CRKH 815 261 46.99 45 956.6 951
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Pt Frequency (MHz)
Name X axis Y axis Hb (m)
(dBm) CH1 | CH2 | CH3 CH 4
BDPI 858 97 46.99 64 955.8 | 952.2 | 9484 945.2
BPPC 819 19 46.99 45 959.4 955 949 945.8
Old KPTC 599 174 46.99 64 943.8 | 952.2 | 948.4 945.2
Base SKRH 671 113 46.99 45 956.2 | 951.8 | 948.6 945.4
BKLA 723 68 46.99 64 957.2 | 952.8 _
BTKB 459 95 46.99 67.5 957.8 954 950.2 947
YLPP 620 24 46.99 46 956.6 | 952.2 | 948.6 945.4
NOKO 679 23 46.99 67.5 957 952.6 | 949.2 946
New B#1 339 146 46.99 67.5 942.6 | 9434
Base B#2 596 409 46.99 67.5 942.8 | 943.6 | 94438

AATIZUNANITNARAUN 7

ANNNDN 2 Ad 943.4 MHz

91N Output N1 an1HgIUN1 Tedtyey1niAINAT 1 A 942.6 MHZ Teednynyn

WAZANNTFIUN 2 TR9dTyyIuAdNNDT 1 AR 942.8 MHz

9Ty UANNDN 2 AR 943.6 MHz Tevdtyryrtuadnudil 3 Aa 944.8 MHz Wlunanns
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UNN 5
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5.1 d91
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Fuunaziintesdeyans Inenisiuannfigiudndusesiniseuny Awed uas
o =K =K a a o o Y a dl = QI 1 o/ 9:/ o 4
AtaDssrAnsnanlunissasiuauaugisne el siNTesdty sy Azl
dl o/ c dl -dl o/ Y Aa % é’ o/ o/
sruuNsaeasmaAniiadeuna N el s lAunnau TnsanAuudnnng
4 a . | . dose o
Frequency Reuse Tifunisngnenuliaaundn uazdnasstesninud Winuaniiigiu lng

T liAndtyynssunauiuaniigudiafes vive  Aeduaiusuniutesiign B9

aunsnaglFAem

A 1
=

o = o & A PR o A o o

1. @aN19I09nasInND nsAnviaaau e IR AUNATeL AN LA IsALATY RN
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\ENaFaAINABINNIU0E 1H1EN17 tneenAuudnng Frequency Reuse w0
4 .
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2. #741701N Path Loss Model H1%MINN9ANUI AN ANNITNINAMAATARAT Lriilill
mNqaLszasAnasldreslassuliuaracnnsn@anilsunsy Visual Basic 2005
A o a & % P a - o .
warinisawmasinasallsunsunldlunmpmgdiaaiunssaasdyyins  (Signal
Strength) an31A9UABNATYRNUFAAATURINULNINEARA (Signal-to-Interference: SIR)
asuuszuulfiAn s ATaspeniamesld  avanisovinliiiullanqadssasd
ga9lA7991uil 1asannuuuataasn idannsalilsunsuilanunsnsinld 19wl fasa

dagl/nzllaz a a g o .

3. lunsiiiinsiasmisiessiilsunsulnaniaipasipinunaasdyyins  (Signal
Strength) HardnIALIANARYUNURBATINLIMINADA (Signal-to-Interference:
SIR) 141

4. g1u1rtnTdsunsunaanuuudy H1199ulaa3e LagnIN13AI LT AN LIS
dunadluaniunisainisldeuaiald Tnefaunsoannan Waskwiniin1sdngss
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5.3 AN AVRILATINY
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5.4 TALAUDLUL

1. msUfudnisiwmessng <) wazniadenld Algorithm lunsAuanididenaaginly
miﬂizmammmﬁo‘lﬁﬂil,lmuﬁmmL?ngﬁu

2. Model waz Algorithm 13 7] Adlunstiaeeiilsunaail a1aazil Model uaz
Algorithm ﬁluj frndnununuly Tasanunsaudlalélnenisudentlsuns lugou
189 Module Tun12A110

3. awsniinanilgniliinniuly usgldinanlunnlizanauaten

4, ma?ﬁmiﬁmm‘ﬂﬂwmuLﬁ'u%mqﬂmmﬁgmﬁLﬂw,mu Omnidirectional Wifuuwiy

Directional lulanasialdl
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NMANUIN N

Visual Basic 2005

Visual Basic 2005 AantenTilsunsuntsnuited 4@ miudaullsunsuitelvne
neld NET Framework virananalédn Visual Basic 2005 fimanienldsunsuees NET
(.NET language) mmuﬁqﬁmm

A®1 Visual Basic NRTmIUINNINIAINANEN BASIC (Beginner's All-Purpose
Symbolic Instruction Code) %ﬂu&gwﬁqﬁ@mmﬁiﬁﬁﬂuiﬂmma‘uumzuuﬂg’jﬁﬁmﬁ MS-
DOS AaunlulastensildwmunnIe BASIC wflu Visual Basic ieliiluntsndmiu

= ¥

a¥aTsunsuudmsuaL NI AN Inafan nianaan TN IWmUILLIL visual

1
Yy o 1

programming N1 Visual Basic G‘Imﬂumg@ﬂLLW?MZ\]’]EJI‘LALQ@%IIM 3 uazndaanniiailuge
11 Visual Basic fifelfdnduniideulduniigalulannimuil faeaesiufesnus
TaFeldsunsuldeeneaznansamia uasil productivity Qﬂﬂdﬁmmﬁluj nuneANalu
el §13uudag Visual Basic azldanumnnndd usqneauzes Visual Basic Tugeiil
fRelUsunsnfl Brdusnasinanlddn  Snnedelinuayunisdeulsunsalugdi@eing
(Object-Oriented Programming - OOP) 'aﬂ"lmugﬁ‘mi

N1 Visual Basic Qﬂﬁ*uﬂqm%ﬂuﬂaiLﬁ@iu‘imsﬁ@vmﬁmiﬂmmi NET 3usn uae
feanslineniifumadenuilsdmsunsiauntsunsuneld NET dae Taelu NET
Framework wefdu 1.0 lulnstenildBanden wnllsunsuiiiutsemnann Visual Basic
flapaillifldlu Visual Basic #iflu Visual Basic .NET fasnaduiuntswanuindeilunga
fla mszuenan Visual Basic NET aziflunisiildaine managed application uda &4
@ﬁuwumﬁﬂuiﬂmmuL%\‘lfjvmq@ﬂ'ﬁmugmﬂﬁwﬁmﬁummmmﬁamﬁluj L1 Java WAz
C++ mm’?\iﬁ@mmuﬁﬁLﬁﬂuw%m‘?m%ﬂm@W@Jmiﬂmm@mluummmﬁlua&ij

& iUl NET Framework 2.0 %uﬂumm‘{umzmmzﬁ N1 Visual Basic .NET
ﬁgﬂﬂﬁ?ﬂﬂﬁ;ﬂﬁﬁmmmmmLﬁlmmﬂ%mdﬂu NET Framework 1.0 waz1.1 Uazgmiaudn
nlaseviFesnslFdunenimild Visual Basic Tneflifasiinngn NET sevine visedn
azsrymesiulidnnuidand Visual Basic 2005 Tailugudnladimuneiianien Visual

Basic Nd@eulisunsuivaliisunials NET Framework 2.0

\SnAunglEeu Visual Basic 2005
\WanuRnsslisunsy Visual Basic 2005 Express Edition ta3audn lirnuiln

Visual Basic 2005 Tnel
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1.1%Aan1Ju Start P> All Program B> Microsoft Visual Basic 2005 Express
Edition
2. Microsoft Visual Basic 2005 Express azfuauun Auazwivmiiasiailu

anuanden uniaimunlusunsundsznevliluy, gauns uaziuladsineminung fag

An.1

B Sta
File  Edit Window  Community  Help
DEE-Hd| s BR[S9 -0

Start Page

Page-"Microsoft Visual'Basic 2005 Express Edition X

view  Tooks

Microsoft

Visual Basic2005

Express Edition

Recent Projects

MSDN: Wisual Basic 2005 Express Edition

Yisual Studio 2005 Service Pack 1 Released

5} Freqplanring Maon, 18 Dec 2006 20:20:18 GMT - Visual Studio 2005 Service Pack 1 offers customers
IaTestl improvements in responsiveness, stability and performance, and addresses issues that were
Testl found through customer feedback as well as internal testing.

FrEq Planning2 Coding4Fun Holiday Gift Guide!

Fre Iglannin Mon, 11 Dec 2006 19:53:02 GMT - Looking For the perfect present for programmers? Look
i l i} no Further - our Gift Guide includes the most comprehensive lisk of programmable presents on

the Web!
Open: Project... Animated Musical Holiday Light Show
Create: Project...

Mon, 11 Dec 2006 19:55:44 GMT - Impress vaur neighbors with the coolest holiday lights on

. " the black! Create an animated haliday light show For indoor or outdoor use.
. XNA Game Studio Express: Your World. Your Game. =
Getting Started Man, 11 Der 2006 19:56:50 GMT - The release of ¥NA Game Studio Express and the XMA
. Creators Club allows anyone to affordably build, play and share their amazing game ideas on
C¢thtl:‘)01 T Ep— #hiiz 3607 systems For the first time sver!
at's new in Yisual Basic
Create Your First pplication Microsoft Robotics Studio 1.0 Released
Use a Starker Kit Mon, 11 Dec 2006 19:58:38 GMT - Microsoft Robotics Studio environment is an end-to-end,
Learn Visual Basic scalable and extensible robotics development platform - download the First official release
Connect With the Community today!
Download &dditional Cantent Free e-book: Introducing Microsoft Yisual Basic 2005 for Developers
Mon, 11 Dec 2006 20:00:01 GMT - Get a look at the features and capabilities in Microsoft
Visual Basic 2005 and the \MET Framework 2.0 with this free & chapter book from Microsoft
Fress,
New benefits for registered Express users!
L = Tue, 7 Maw 2006 19:14:58 &GMT - In celebration of the 1-yvear anniversary of the Visual

Studio Express Editions, we are offering some more goodies For all registered users, including

Yisual Basic Express Headlines MAKE magazine discounts, Intermatic home automation rebates, and maore!
Register for the Ready for a New
Day Windows Yista Launch Tour
20071

Yideo Series: Absolute Beginners Guide to Yisual Basic 2005 Express Edition

Tue, 28 Feb 2006 19:21:44 GMT - Learn how to program using Yisual Basic in this video
series that walks through creating a fully-functional RSS Reader step-by-step using Yisual -

gﬂ‘ﬁ n.1 wiihaaEusuiilsunga Microsoft Visual Basic 2005 Express

dauilsznavluniiiaa

\YLS (Menu Bar)

File Edit Yiew Project  EBuild Debug Data  Format  Tools  window  Community Help

Wudounausnadsdminiianldacuaunisinauees  Visual Basic
Tnautieanidunguadaizaimysine] aluwiaziuyazdsznausaafAds (Command vise
A al ' . Aad 9 o ~ o o o 2 o
UWANEENIY menu item) MAEadesii nsFanldnyuarAndaluuyiuauaini sl

wWdviTaAuasan 16
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PUATLAEIATDIUFAZ N YLIWNYLNTH AT

File
Edit

View

Project

Build
Debug
Data

Format

Tools
Window
Community

Help

dsznavsagden i ilndaluy, aldsids, Uallnda uavbu
tsznausaaAd9agingidu Cut, Copy, Paste, Undo Wae Find and Replace

11161

dsznavdaefdsilddenuanpzasiiosieuminag

dsznaudnaadenlddnnisiulilsdanguindsines  dunisiulemia
dszinnsinepdannlullsida

UsznausnaaidanldpanInglisda

tsrnausnaadandaslunisnagauntananainaaelilsunsy
sznausaaadan s AnseiugUiaya

U o al/ dl o 1 Y o [-3 1 o -lg’
13rnaumaeARan ba. ST LRI N SN G M Tl NG P N (P T CEATT TR
@@nmﬁ@@mﬁqmu@ﬂumﬁu)
1sznaumaeAIfadNuiy L?F;IﬂGLGIJLm‘@\‘]N@‘ﬂu”]VILﬂuLﬂﬁ‘ﬂ\m@L’&ﬁ‘ll
srnausaamidanldannisiusuladtas luntinas

Y v

Usznavsnaardenldidntumasdayalunisimun i sunsy

Y ¥ K

tsrnausnamdanlgidnneszunlAanndqsviaa

'z]a‘l_l']%( (Standard Toolbar)

FAdd Hew [tem

Open File
M P roject _‘

S Solution Explorer Properties indou
Step Out Objedt Bouwser
’7 Copy Step Ower Toolbox
Faste Step Into —| |— Errar List

JEE-dI : 9 - ¥ 4 =l e ol 4

Find J |— Stop Debugging

Camment Breakﬂdl

Uncomment Start D ebugging

Unda Redo

5N n.2 uanalepauresnaunimne

] = o o

PauaLATRINaTelsznaussundas e ldAdsunaAndalumyun sl

3

= !

ALNNATAINTIALIY mumm@ﬂﬂumﬂm@ﬂ e agAAL Nt UYINAUNIIAANANAILNN

q

'
[ o o a o

¥
34
A1A9 New Project Tuiuy File lusiu Adsniueguuyauniuanaaduadandngnldeu

3
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Ueee) iuAdanldiiuin (save) TUadn  uazAndanldiullaida (start debugging ) 1flu

v

P11

NFNTUUALNSuAnuLseenilu 7 ngusaaii

3

o nguuanlvinauiugunnesiuilnda dunsaeilndalud, nstiuninllsidn
waznais lawinlullsde s

]
oA

o nauiaasldlunnasin (cut), find (copy), uazans (paste) WWnlisunss
| A Ny oA A . Yy p Ao o pripy [y
o ngunawdfuAgcAe  Find  ldAuMNviTaununA/damranunsesnisnielulAn
Tsuneu
1 dldl ¥ o & a o Y o o dl A v
o nguNAliinARNNUALAZINANNNIMNANINUE ILUssinRen 13 uléa
Tsunau
1 dlaz 173 a o A ?:/ 2% o 9; o A
o nauinlduniannisnszinvizaudlaafgniing (undo) uaEMINgINNINIENNMTANIS
wilaldanianllanads (redo)
1 dl o o o a o
® nguIUNdINILNIIULATALN (debug) Tlsuna
o nqugavneliuanunresiadiendridneanunlunthaeldud  dulad  Solution
Explorer, qulad Propertiesﬁ‘tﬁ@'ﬁr Object Browser,3ulad Error List waziulnd

Command

3ulm9 Solution Explorer
vnutihfseauaalaia (item) Afludauilsenauaeslagdu alinminauiule
wisaniule Tnelupeududuniles Visual Basic 2005 Express Edition 2us1 wanavil

sedelaminuansatnigluduiag Avgua n.3

2 EEA
e Test1

b [2d] My Praject
b E Frequency Planning.vb

51% n.3 uanaludau Solution Explorer
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g Properties

WianWash ( properties ) MNNETNAMANITRVTAAMANHUZIDIBOULAA 11U A

o 1 1 = ?/ [~ o‘d’l 1 I8 = [~1
aum, A ey lugeadaullsunsui nienmesmsnerewefiizeasuiiauy
Wasunauaanmenl3luidulad Window Form Designer azgnuaasAraansnuiulad
Properties # uazAmAINIIu luAzeInGanwe i lilag lduladilidumnaiu Senedy
nIRUUANTENINe A MitaseanuuulUsungs (design time) a1FunNIANVUANTaNINGSH
aa

andnuiaasnnlelae 1 lAnllsunsy edadlunisninuenanwa s lutaedulilsunsy ( run

time)

Forml Swstem.Windows, Forms,Form -
=312 ¥
Right ToLeft Mo
RightToLeftLayout False
Showlcon True
ShowInTaskbar True
Size 1034, 778
Sizedripatyle Auto
StarkPosition CenterParent
Tag
Texk Frequency Planning
TopMost False
Transparencykey |:|
s aitCursor False
{  windowstate Mormal 5y
Texk
The text associaked with the conkral,

519 n.4 uanslugan Properties

natiand (Toolbox)

< e ] tdl ! 4 o ¥ ¥
VIﬂﬂUﬂﬂsﬁﬂ@@’JuWU??’ﬂﬂ@@IVﬁ@ mmiﬂmmmmmmmh@@ﬂ LU UIRURN

Tsunsuls Taatnfudoyatiendardaudaiasnnadniudmide ignldau naneduuiva

u

1
¥ A

% ¥ £ Lﬁl A&Jdl (=3 -lg’tﬁ a & (=1 s
NWATUTTE UV UNIRR sﬁ\mmm\m@mmﬁlﬂw LLVIUH’N"'\]Zﬂ?’]ﬂ{]’]‘tﬁﬂ’]‘ﬂ@ﬂﬂ@ﬂ@ﬂsﬁ

q
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v @ v v < I’ Y a . A
@‘ﬂﬂNWI‘V]L‘Vm m@mmmmmmm@u@ﬂsﬁ@@ﬂmma@mqm Iﬂﬂ@ﬂ‘ﬂqﬂ Auto Hide NHANUY

anwesyatiandlvigidunyatings B

[ 4 ' [ J a 14 1
AaaLnTalunatandulisvaanitly 7 nguuan < taun

Toolbox
All Windows Forms
= Common Controls

k Painter
Button
CheckBox

|55 CheckedListBoz:

ComboBox

7 DateTimePicker
A Label

A LinkLabel

=3 ListBox

237 Listiiew

[#-] MaskedTextBox
T MonthCalendar
| MokifyIcon

(1% MurnericUpDawn
tﬂ PickureBox

B0 ProgressBar

{*) RadioButton

Common Controls
W14
Containers

Al

Menu & Toolbars
Data

Components

Printing

Dialogs

Toolbox

All Windows Forms
Common Controls
Containers

= Menus & Toolbars
B Pointer

g ConkextMenuStrip
= Menuskrip

| statusStrip

0w ToolSkrip

11 ToolStripContainer
El Data

k Painter

=7 Dataset

- DataGridview

21 BindingSource

-‘f—" BindingMavigakor
= Components

k Painter

,\5' Backgroundit'orker

»®

Toolbox x

iL

All Windows Forms
Common Controls
Containers

Menus & Toolbars
Data

Components
Printing

OHHGEHBHBE

Dialogs

k Painker

j ColorDialog

j FolderBrowserDialog
A7 FontDialog

j_?_l OpenFileDialog

:._?_I SaveFileDialog

= General

There are no usable controls
in this group. Drag an item
onto khis text ko add it to the
toolbo:,

peulnsaiugIusne U U, wWinddend, aaddend, Picturebox

Q‘I Y o 1 YV o dl 1 :// %
paulnsai lidnnguliiuaeuinsaauinaussqpeuinsamantiuld

Finsl 1 1T GroupBox waz Panel wlusu

Aoy I
paunsan I daF1uylar)aLng

dl 9 o o v
peulnsan i uiuguteya

n : y p
poulnsad luuansglisuazntimeanuiuuasy

Hardunisnauueasingldnullsungy

pauinsaNingadaeiun1siniendansaanneansunes

UFSALFTEI

dl ¥ <3 =3 o‘d” a 1 1 =3 =3
AaUINIaN Eua mim@m@ﬂuaﬂsnwugmmummm s ”Lm@m@nu

andaniutlang uazlpazfantianddauiuiaanad (s
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MANUIN U

FIUADNA
- X) Q

X @ = d |l 9 % A o
ANANUAN U u@:Lﬂu?’]ﬂ@:L’ﬂﬂﬂ‘?mﬂ@ﬂﬁuﬂ’]uLﬂﬂﬂisﬂuﬂ’]Tﬁiﬂx‘lﬂ’mmﬂuﬂa BANBUINN

AT Lmz‘ﬂ@::m@miumﬁmm@mmﬁﬁmm:mmmmmﬁgﬁﬂmj

Site KSDI UDMS WNMI WNKW WGSI NSRI NPWN
Xaxis 512 571 250 446 150 88 8
Yaxis 358 245 331 417 4 77 78
Tambol | nagdind | aauniwed Tondl Fouhudien 39'lns “uaIaININg UUIWTY
Amphoe | Jorhwdien | Jouwden | Seunden | Yeuden 1hndag 1hndag 1hnag
Province | uass1u&un | uasndfun | uasnidun | uasnafun | uasnidun | uesnudun | uesnudan
Height 23.4 67.5 68 67.5 70 67.5 67.5
Ant_size 50 50 50 50 50 50 50
TCH1 101 119 120 107 123 113 102
TCH2 81 97 100 85 82 88 83
TCH3 65 79 96 68 55 86 45
TCH4 94 52 52 66
Freql 955.2 958.8 959 956.4 959.6 957.6 955.4
Freq2 951.2 954.4 955 952 951.4 952.6 951.6
Freq3 948 950.8 954.2 948.6 946 952.2 944
Freq4 953.8 945.4 945.4 948.2
Site NSRIS KMUG BKGD KSDIS CRKH BDPI BPPC
Xaxis 132 191 98 707 815 858 819
Yaxis 132 76 267 316 261 97 19
Tambol Pnyng ARAIUI Tilvpnany syLiiiu vy vivasal nsyinn
Amphoe 1hndag ihnadayg ihnadas A3 A3 AT Tamde
Province | uas512&u1 | uas5120&810 | A58 | a8 | uasiddun | uasniddun UATURUN
Height 67.5 55 67 55 45 64 45
Ant_size 50 50 50 50 50 50 50
TCH1 104 116 104 111 108 104 122
TCH2 110 92 98 88 80 86 100
TCH3 74 83 67 70
TCH4 73 51 54
Freql 955.8 958.2 955.8 957.2 956.6 955.8 959.4
Freg2 957 953.4 954.6 952.6 951 952.2 955
Freg3 949.8 951.6 948.4 949
Freq4 949.6 945.2 945.8
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Site KPTC SKRH BKLA BTKB YLPP NOKO
Xaxis 599 671 723 459 620 679
Yaxis 174 116 68 95 24 23
Tambol AUAW N GRS YA iR unaan
Amphoe flnsetie flnsetia flnsetia flnsedia fingede finsudie
Province UATURUN UATN U/ UATINURUN UATINURUN UATN U/ UATN U/
Height 64 45 64 67.5 46 67.5
Ant_size 50 50 50 50 50 50
TCH1 44 106 111 114 108 110
TCH2 86 84 89 95 86 88
TCH3 67 68 76 68 71
TCH4 51 52 60 52 55
Freql 943.8 956.2 957.2 957.8 956.6 957
Freqg2 952.2 951.8 952.8 954 952.2 952.6
Freq3 948.4 948.6 950.2 948.6 949.2
Freq4 945.2 945.4 947 945.4 946
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NAMANUIN A
v v
n9as19anBIaallsunsy
n13g519ntnaallannsull Aa9aiINaaURNAIUNINAY LAINIUUANTAN
e‘dﬂl [~3 & Y @ rdgl [~3 r%’/ a dlc dl 1 dl
washreseauians tnalinfenmeffresaauidnstiu A uniuualuniie aeain
Anuatiu aziin 1l luns@sulsnaaaddsunsusald  ludouresniz@anldanuaainans

sineeldasunelFluniauuan n Fee nsldeulilsunsu Visual Basic 2005

1. Base Station l@n1uuansaninasa sail

Map :

Base Station
() 0ldBase Station  No. Old Freg: 3

) Mew Baze Station Mo, Mew Baze

aaLL&aNF/ARLINTG wEoninash Anfnvua
Label Name IbIMap
Text Map :
GroupBox Name gbBase
Text Base Station
RadioButton Name rdobtnOldBase
Text Old Base Station
Label Name IbINumberOldFreq
Text No. Old Freq :
TextBox Name txtno
Text Aetiayaann database
RadioButton Name rdobtnNewBase
Text New Base Station
Label Name IbINumberNewBase
Text No. New Base :
ComboBox Name numNoNewBase
Text 0




2. Input tEAruansanne sasail
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[Fiput
¥ awis: (912 Fi=el
Y awis 338 Fizel
Pr; 4699 dBm
Hb 234 m
Mo, Freq. of Mew Base giter [ESD1 w
Freql : |939.2 MHz
Freq? 351.2 MHz
Freq3: 343 MHz
Fregd : kMHz
ARUIANA/ABUINTA WEaninash ANt MU
GroupBox Name GroupBox1
Text Input
Label Name IblXaxis
Text X axis :
TextBox Name txtXaxis
Text pediayaann database
Label Name IbIXpixel
Text Pixel
Label Name IblYaxis
Text Y axis :
TextBox Name txtYaxis
Text petayaan database
Label Name IblYpixel
Text Pixel
Label Name IbIPt
Text Pt :
TextBox Name txtPt
Text 46.99
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aaLLEaNFA/ARUINTA WEannesa FAfTLa
Label Name IbldBm
Text dBm
Label Name IblHb
Text Hb :
TextBox Name txtHb
Text ﬁﬁmﬂ@mn database
Label Name Iblm
Text m
Label Name IbINoCHofNewBase
Text No. Freq. of New Base :
ComboBox Name cbNoFregNewBase
Text 1
Items 1,2,3,4
Label Name SiteLabel
Text site:
ComboBox Name SiteComboBox
Text ﬁﬁmﬂmﬁﬂ database
DataSource Base_stationBindingSource
DisplayMember site
ValueMember site
Label Name IblFreg1
Text Freq1:
TextBox Name txtFreq1
Text pediayaann database
Label Name IbIMHZ1
Text MHz
Label Name IblFreg?2
Text Freqg2 :
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aaLLEaNFA/ARUINTA WEannesa FAfTLa
TextBox Name txtFreg?2
Text ﬁﬁmg@mﬂ database
Label Name IbIMHZz2
Text MHz
Label Name IblFreq3
Text Freg3:
TextBox Name txtFreg3d
Text aﬁmﬂ@mr} database
Label Name IbIMHZz3
Text MHz
Label Name IblFreq4
Text Freg4 :
TextBox Name txtFreg4
Text ﬁﬁmﬂmﬁﬂ database
Label Name IbIMHZz4
Text MHz
Button Name btnOK
Text OK




e o

3. Coordinate IANuUANGaNINa SHFIT

Coordinate
397 - 583 Calculate
ARUIANFA/ARUINTGA WEanwash FAfTua
GroupBox Name gbCoordinate
Text Coordinate
Label Name IbIXCoordinate
Text X
Label Name IblColon
Text
Label Name IblYCoordinate
Text Y
Button Name btnCalculate

Text

Calculate

99



100

N
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Bae
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4. Picture Box onivuananing

N

[Faiudea.a jpg] HEX
Fle. Edt Parameter
NS Hg | s ann s GE| )
et | Result e il = W - i - s L K : 1
' T O (e Veree |
. A Aaviln At 7
Map : Jaiwiiin.a.jpg k- w /I‘ e A ST e R
'!'v Lo Ay i L v e gl B s BOFL
Bace Station — : NS T il e s/ S il " —
@ OldBaseStaton  No DldFreq: |3 | I L \\(3 e 5__:(-4 e S e o A\
© NewBaseStation  No.NewBase: |1 | NTal e i . = o
i e o
iy i
Input P B AmAanda
R ais: 512 Pl I ¢ e 24 {o
¥ ais |3EB77‘ Pisel I Jemin 20
P |99 ¥ i |
Wb [23¢ [ I % -
No. Fieq, of New Biase : ste: [KSDI ] RLILRNY i [
Freql: |3852 | Mz I . T ey Len |
Freqz: |991.2 | MHz i
Fegd: ¥ | bk I ]
Poat [ ke | LETE
|
| \nand i C_L
£l
| i
o 1 in ¢
I scale 1in = 0 km i,
i
Coordinate | N
Redy e e e e e e e e "
-

r\g‘.' untitled - Paint

ALLANF/ARUINTA NIANLNATH ANNNIUUA

PictureBox Name PicMap

Text

Label Name IblError

Text ERROR:

Label Name IbIShowError

Text Nothing




5. Form — Okumura niuananine

b
EB.Q

N
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Okumura-Hata Model x]
Hm: m Gt: |5 Gro 3
alhin] function All Unit Power (Pt] dEm &8
) Large City [less than 200 MHz) Al Urit Gain (Gt G |98 v
@ Laige City imare than 400 MHz) Backgound Noise: | 180 | dgm
() Small - Mediumn City
[ ok ][ cance
aauULANF/AaUlnIa WieninesH AR U
Label Name IbIHmM
Text Hm :
TextBox Name txtHm
Text 1.6
Label Name Iblm
Text m
Label Name IbIGt
Text Gt
TextBox Name txtGt
Text 5
Label Name IbIGr
Text Gr:
TextBox Name txtGr
Text 3
Label Name Label1
Text All Unit Power (Pt)
ComboBox Name comboUnitPower

Text

dBm
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aaLLEaNFA/ARUINTA WEannesa AnfnTua
Label Name Label2
Text All Unit Gain (Gt, Gr)
ComboBox Name comboUnitGain
Text dB
Label Name IbIBackGroundNoise
Text Background Noise :
TextBox Name txtBG_Noise
Text -180
Label Name IbldBm
Text dBm
GroupBox Name GroupBox1
Text a(hm) function
RadioButton Name rdioLargeless200
Text Large City (less than 200 MHz
RadioButton Name rdioLargeMore400
Text Large City (more than 400 MHz)
RadioButton Name rdiomedium_small
Text Small - Medium City
Button Name btnDefault
Text Default...
Button Name OK_Button
Text OK
Button Name Cancel_Button

Text

Cancel
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N

D
EB@
Zhe

6. SIR Tanuuansannassaa

SIR X

Frequency

Start Frequency : | 9426 V-: MHz

End Frequency : 9598 v| MHz Period : ._0'2 vj tHz

ARULANA/ABUINTA WEannasH ATt
GroupBox Name Frequency
Text gbFreq
Label Name IblStartFreq
Text Start Frequency :
ComboBox Name comboStFreq
Text 942.6
Label Name IbIMHz
Text MHz
Label Name IblEndFreq
Text End Frequency :
ComboBox Name comboEndFr
Text 959.8
Label Name IbIMHZz2
Text MHz
Label Name IblPeriod
Text Period :
ComboBox Name comboPeriod
Text 0.2
Label Name IbIMHZz3
Text MHz
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aaLLEaNFA/ARUINTA Wanwesn AnfnTua
Button Name btnDefualt
Text Default...
Button Name OK_Button
Text OK
Button Name Cancel_Button

Text

Cancel




105

7. Data len1vuanfaniwasmsail
Data g@@
siter KsDl b
Hawis 312
ranis 358

Tambol:

amphur: Sedndun
province: WA 1HEM

high baze; 234 ant size; |50

Frequency
TeH1: 101 Fregl: 9992 | MHz
TCH2: |81 Fregz 3912 | MHz
TCH3: (B9 Fieqd |38 MHz
TCH4: J Freqd: [ bHz
2aLLENGA/AAUINTA Wanwa A Anfifnun
Label Name SiteLabel
Text site:
ComboBox Name SiteComboBox
Text Aeliagyaann database
DataSource Base_stationBindingSource
DisplayMember site
ValueMember base_id
Label Name XLabel
Text Xaxis:
Label Name YLabel
Text Yaxis:
TextBox Name YTextBox
Text pediayaann database
Label Name TambollLabel
Text Tambol:
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2ALLANF/ARUINTA WEanwasa AnfTLa
TextBox Name TambolTextBox
Text ﬁﬁﬂaﬂ@mﬂ database
Label Name AmphurlLabel
Text amphur:
TextBox Name AmphurTextBox
Text ﬁﬁﬂaﬂ@mﬂ database
Label Name ProvincelLabel
Text province:
TextBox Name ProvinceTextBox
Text ﬁﬁfmﬂmm database
Label Name High_baselabel
Text high base:
TextBox Name High_baseTextBox
Text ﬁﬁfmﬂmm database
Label Name Ant_sizelLabel
Text ant size:
TextBox Name Ant_sizeTextBox
Text ﬁﬁmﬂmﬁﬂ database
Label Name IblFre
Text Frequency
Label Name TCH1Label
Text TCH1:
TextBox Name TCH1TextBox
Text ﬁﬁﬂaﬂ@mﬂ database
Label Name Freg1lLabel
Text Freg1:
TextBox Name Freq1TextBox
Text ﬁﬁﬂaﬂ@mﬂ database
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Label Name IbIM1
Text MHz
Label Name TCH2Label
Text TCH2:
TextBox Name TCH2TextBox
Text petayaan database
Label Name Freg2Label
Text Freg2:
TextBox Name Freg2TextBox
Text pAeliayaann database
Label Name IbIM2
Text MHz
Label Name TCH3Label
Text TCH3:
TextBox Name TCH3TextBox
Text peliagaann database
Label Name Freg3Label
Text Freqg3:
TextBox Name Freg3TextBox
Text putayaaIN database
Label Name IbIM3
Text MHz
Label Name TCH4Label
Text TCH4:
TextBox Name TCH4TextBox
Text petayaan database
Label Name Freg4lLabel
Text Freq4:
TextBox Name Freg4TextBox
Text petayaan database
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NEaNNaFH

=D
30

ADULANG/ADLINTA ANNNUNLA
Label Name IbIM4
Text MHz
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Tunianuan ¢ dunisesunatinludoudszneusine aaesialisunsy avas

utiansvinaueanitly 4 daulva

1 al [ 4 1 [ 1 o
1. ﬂQUWLLﬂﬂQLNHU"I‘E wivaantilu 3 494 Af

1.1 File

Private Sub tsbtnOpenMap_ Click(ByVal sender As System.Object, ByVval e
As System.EventArgs) Handles tsbtnOpenMap.Click

OpenFileDialogl.Filter = "File Picture (*.bmp, *.jpg,

*.gif)|*.bmp;*.gif;*jpg"

IT OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK

Then

PicMap. Image =
System.Drawing. Image.FromFile(OpenFileDialogl.FileName)
Pic Check = 1

mnuClose.Enabled = True
tsbtnClose.Enabled = True
tsbtnRuler.Enabled = True

Dim Ffile_name As String = OpenFileDialogl.FileName
file_name = file_name.Substring(file_name.LastlndexOf('\'") + 1)

End Sub
Private

Me.Text = "[' & File_name & "]"
IbISubDistric.Text = file_name
IbIShowError.Text = "Nothing"
IbIShowError.ForeColor = System.Drawing.Color.Black
IbIStatus.Text = "Ready"

End If

Sub mnuClose_Click(ByVval sender As Object, ByvVal e As

System.EventArgs) Handles mnuClose.Click

End Sub

> Sndaitetlagilm
PicMap.Image = Nothing
tsbtnClose.Enabled = False

Pic Check = 0
First Check = 0
Sec _Check = 0

1.2 Parameter wisle 3 fAueas

® Okumura Hata Model
Dim frmOku_Hata As New Dialogl

Private Sub OkumuraHataModelToolStripMenultem_Click(ByVal sender As

System.Object, ByVal e As System.EventArgs) Handles mnuOku_Hata.Click

End Sub

frmOku_Hata.ShowDialog()

Sub SelLected aHm(Q)

Hm = frmOku_Hata.txtHm.Text
IT frmOku_Hata.rdiolLargelLess200.Checked Then
logHm = Logl0(1.54 * Hm)
aHm = 8.29 * (logHm) ~ 2 - 11
Elself frmOku Hata.rdioLargeMore400.Checked = True Then
logHm = Log10(11.75 * Hm)
aHm = 3.2 * (logHm) ™~ 2 - 4.97
Elself frmOku_Hata.rdiomedium_small_Checked Then
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logfc = Logl0(fc)
aHm = ((1.1 * logfc * Hm)-(0.7 * Hm))-(1.56 * logfc-0.8)
End IFf
End Sub

® SIR (Signal Interference Ratio)

Dim frmShowSIR As New Dialog2
Private Sub SIRToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SIRToolStripMenultem.Click
FrmShowSIR.ShowDialog()
End Sub
Sub FindInterAndSIRQ)
Area Check = 0
SIR_SUM = 0
For A = 0 To PicMap.Image.Width ’auﬁ‘wuﬁéuwioﬁwumﬂmm%ﬁwmgﬂ
For B = 0 To PicMap.Image.Height ’auﬁ?uﬁéfmioﬁwmﬂmmmwmgﬂ
For Freq Check = 1 To Alli_Freq(M _BS(A, B)) * uniudaud 1 aufe 110
Fosdyanavesaaiipuiididaauaseuaqy
If Freq(num, 1) = Freq(M_BS(A, B), Freq_Check) Then
For p = 1 To num > uriudand 1 9ua Swauaniigndifinsan
For 1_Freq = 1 To Alli_Freq(p)
For 1_Freq2 = 1 To Alli_Freq(p)
IT p<>M BS(A,B) And Freq(p,i_Freg2)=Freq(M_BS(A,B),i_Freq)
Then ’ﬁfﬂ13mnﬁawmd11151141m’asﬁa1ﬁgmﬁmaﬁummﬁmmﬁmﬁﬁdﬁmwmmamqnlumiﬁmmwm
Interference

dBm = Pr(p, i_Freq2, A, B)
Call Conv_dBm _To mWQ)
Pr_mwW(p, 1_Freq2, A, B) = mW
Interference(i_Freq, A, B) += Pr_mW(p, i_Freqg2, A, B)
End IT
Next
Next
Next
For i_Freq = 1 To Alli_Freq(M_BS(A, B)) ~augilwiesiuaiBackground
Noise wiiu Interference
dBm = FrmOku_Hata.txtBG_Noise.Text
Call Conv_dBm_To_mWQ)
BG_Noise = mW
Interference(i_Freq,A,B)=Interference(i_Freq,A,B) +
BG_Noise
mW = Interference(i_Freq, A, B)
Call Conv_mW_To _dBmQ)
Interference(i_Freq, A, B) = dBm

Next ~sumsiugiitesaus Background Noise ihiu Interference

“mim SIR
SIR(Freqg_Check,A,B)=Pr(M_BS(A,B),Freq_Check,A,B)
- Interference(Freq_Check, A, B)
R_SIR(A, B) = SIR(Freqg_Check, A, B)
Area Check += 1
SIR_SUM += R_SIR(A, B)
End If
Next
Next
Next
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SIR_AVG(num_Freq) = Format(SIR_SUM / Area_Check, '0.000")

End Sub

® Data

Dim frmData As New Data
Private Sub DataToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
DataToolStripMenultem.Click

frmData.ShowDialog()

End Sub

2. doun Tl N

Private Sub tsbtnOpenMap_ Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles tsbtnOpenMap.Click
OpenFileDialogl.Filter = "File Picture (*.bmp, *.jpg,
*.gif)|*.bmp;*.gif;*jpg”
IT OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK

Then
PicMap. Image =

System._Drawing. Image.FromFile(OpenFileDialogl.FileName)

Pic_Check = 1

tsbtnClose.Enabled

mnuClose.Enabled = True
tsbtnRuler.Enabled =

True
True

Dim File_name As String = OpenFileDialogl.FileName
file_name = file_name.Substring(file_name.LastindexOf(''\'") + 1)

Me.Text =

“I['" & file_name & "]

IbISubDistric.Text = file_name

IbIShowError.Text = "‘Nothing"
IbIShowError.ForeColor = System.Drawing.Color.Black
IbIStatus.Text = "Ready"

End If
End Sub

3. AAUNLIANA ruler

Private Sub PicMap_MouseDown(ByVal sender As Object, ByVval e As
System._Windows.Forms._MouseEventArgs) Handles PicMap.-MouseDown
» fommandnanddeBaghmafumd etz
IT tsbtnRuler._Enabled = False Then
X_stRuler = e_X.ToString

Y_stRuler
Else
End IFf
End Sub

e.Y.ToString

Private Sub PicMap_MouseUp(ByVal sender As Object, ByVval e As
System.Windows.Forms.MouseEventArgs) Handles PicMap.MouseUp

> A o ' s d 1 o , y Ay A 2wy
lll@‘vnﬂWjﬂaameJ1ﬁﬁ]g1/]1ﬂ1§LﬂUﬂ1@1LquQqﬂm1ﬂm@@ﬂﬂﬁlﬁlfﬂﬁﬂULW8U§$ﬂ$W1QUUVl?

Try

I tsbtnRuler.Enabled = False Then

X_endRuler
Y_endRuler

= e.X.ToString
= e.Y.ToString

D = (X_stRuler-X_endRuler)”2 + (Y_stRuler-Y_endRuler)” 2
sqrtD = Sqrt(D)

Dim RSize As Double =
15, 500))

CDb 1 (InputBox("'njanldvnaia(flawns )™, "Parameter™, 0",
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R _Size = RSize.ToString
DivSize = R_Size / sqrtD
tsbtnRuler_Enabled = True
Dis Check = 1
IbIShowError.Text = "Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black
End If
Catch ex As Exception
MessageBox.Show(ex.ToString, 'fawan",
MessageBoxButtons.OK, MessageBoxlcon.Error)
tsbtnRuler.Enabled = True
End Try
End Sub

4. U84 Input
4.1.Base Station

® (Old Base Station

Sub ShowAllOldLocation()
> ddalumsuaasgilaamigiumunupui

Dim g As Graphics = PicMap.CreateGraphics
Dim pntVertices()As Point ={New Point(210,100),New
Point(180, 160), New Point(240, 140)}
Dim brhOld As New SolidBrush(Color.Black)
Dim point(200) As Integer
Dim nl As Integer
For n1 = 1 To n
point((nl * 4) - 3)
point((nl1 * 4) - 2) Xaxis(nl) + 6
point((nl * 4) - 1) Yaxis(nl) + 6
point(nl * 4) = Yaxis(nl) - 6

Xaxis(nl) - 6

pntVertices(0) = New Point(Xaxis(nl),point(nl*4))
pntVertices(l) = New Point(point((n1*4)-3),point((n1*4)-1))
pntVertices(2) = New Point(point((nl1*4)-2),point((nl1*4)-1))

g-FillPolygon(brhOld, pntVertices)

Next
End Sub
Private Sub rdobtnOldBase CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
rdobtnOldBase.CheckedChanged

numNoNewBase.Enabled = False

cbNoFregNewBase .Enabled = False

txtno.Enabled = True

txtFreql.Enabled = True
txtFreq2.Enabled = True
txtFreq3.Enabled = True
txtFreq4.Enabled = True

End Sub

® New Base Station
Sub ShowAlINewLocation()
 dalumsuaasgilaaiguInauuumun

Dim g As Graphics = PicMap.CreateGraphics
Dim pntVertices() As Point = {New Point(210, 100), New
Point(180, 160), New Point(240, 140)}
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Dim brhNew As New SolidBrush(Color.Red)

Dim point(200) As Integer

Dim ml As Integer

For ml1 = No OldUsedBase + 1 To m

point((ml * 4) - 3) Xaxis(ml) - 6
point((ml1 * 4) - 2) Xaxis(ml) + 6
point((ml * 4) - 1) Yaxis(ml) + 6
point(ml * 4) = Yaxis(ml) - 6

pntVertices(0) = New Point(Xaxis(ml),point(ml * 4))
pntVertices(l) = New Point(point((m1*4)-3),point((ml1*4)-1))
pntVertices(2) = New Point(point((m1*4)-2),point((ml1*4)-1))

g-FillPolygon(brhNew, pntVertices)
Next
End Sub
Private Sub rdobtnNewBase CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
rdobtnNewBase .CheckedChanged
numNoNewBase .Enabled = True
cbNoFregNewBase.Enabled = True
txtno.Enabled = False

txtFreql.Enabled = False
txtFreq2.Enabled = False
txtFreq3.Enabled = False
txtFreq4.Enabled = False
End Sub
4.2. Input

Private Sub btnOK Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnOK.Click
IT tsbtnRuler.Enabled = True Then

IT Pic_Check = 1 Then ~asmgeunjinmldgniansel

IblShowError.Text = ""Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black

IT Dis_Check = 1 Then ~asnaeunilu Rulerldgnldviali

IbIShowError.Text = "Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black

IT rdobtnOldBase.Checked = True Then fuduniisvesamiigium

No OldAdd += 1

n = No_OldAdd

Xaxis(n) = txtXaxis.Text

txtXaxis.Text = Xaxis(n)

Yaxis(n) = txtYaxis.Text

txtYaxis.Text = Yaxis(n)

Call ShowOldLocation()

First Check = 1

IbIShowError.Text = "Nothing"

IbIShowError.ForeColor = System.Drawing.Color.Black

Call ShowOldLocation()

IT txtHb.Text<>"" And txXtPt.Text<>"" And txtFreql.Text <>""

Then

> 3 1 a 1 Ao A o w A1 =R g ' ° '
mummimmmma@]‘wmLﬂu“lumﬁwmﬁmwmmawmwmmlmmmmlmm

Pt(n) = txtPt.Text
Hbo(n) = txtHb.Text
IT txtno.Text = 1 Then
Alli_Freq(n) =1
Freq(n, 1) = txtFreql.Text
Elself txtno.Text = 2 Then
Alli_Freq(n) = 2



Freq(n, 1) txtFreql.Text

Freq(n, 2) txtFreg2.Text
Elself txtno.Text = 3 Then

Alli_Freq(n) = 3

Freq(n, 1) = txtFreql.Text
Freq(n, 2) = txtFreq2.Text
Freq(n, 3) = txtFreq3.Text

Elself txtno.Text = 4 Then
Alli_Freq(n) = 4

Freq(n, 1) = txtFreql.Text

Freq(n, 2) = txtFreq2.Text

Freq(n, 3) = txtFreq3.Text

Freq(n, 4) = txtFreq4.Text
End If

No_UsedBase += 1
No_OldUsedBase += 1
Call Clear_input()
Elself txtHb.Text="" Or txtPt.Text=""" Or txtFreql.Text=""

Then
IbIShowError.Text = "njannsendnsiiimessaliasudiuden’”
IbIShowError.ForeColor = System.Drawing.Color.Red
End If

Elself rdobtnNewBase.Checked = True Then “fusmsiimesmagnsuiulums

nnsanimasnundenaluuaazdunil

If txtHb.Text <> """ And txtPt.Text <> "' Then
No New = No_NewUsedBase + 1
Pt(m) = txtPt.Text
Ho(m) = txtHb.Text
No_FregNewBase(m) = cbNoFregNewBase.Text
Alli_Freq(m) = No_FregNewBase(No_New)
No_UsedBase += 1
No_NewUsedBase += 1
Call Clear_input()
Sec Check =1

Elself txtHb.Text = " Or txtPt.Text = """ Then
IbIShowError._Text = "njansenmmnsiiimesaaliasudiuien’”
IblShowError.ForeColor = System.Drawing.Color.Red

End IT

End If
Else
IbIShowError.Text = "nguvhmsnfiouiouszezmais Taolily Ruler deu"
IbIShowError.ForeColor = System.Drawing.Color.Red
End If
Else
IbIShowError.Text = "njunimsilalddumuidouldou”
IbIShowError.ForeColor = System.Drawing.Color.Red
End If
End If
End Sub

4.3. Coordinate
Private Sub PicMap_MouseMove(ByVal sender As Object, Byval e As
System_Windows.Forms._MouseEventArgs) Handles PicMap.MouseMove
* Humsuaasdumiaily Pixel
Dim X_axis, Y_axis As Integer
X_axis = e.Location.X.ToString
Y_axis = e.Location.Y.ToString

114
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IbIXCoordinate.Text = X _axis
IblYCoordinate.Text = Y_axis
If First Check = 1 Then
Call ShowAllOldLocation()
IT Sec_Check = 1 Then
Call ShowAllINewLocation()
End If
End If
End Sub

4 4. Calculate

Private Sub btnCalculate Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles btnCalculate.Click

Dim strSugFreq As String = "

IbIStatus.Text = "Calculating”

Hm = frmOku_Hata.txtHm.Text
Gt = frmOku_Hata.txtGt.Text
Gr = frmOku_Hata.txtGr._Text
num = 1

num_newFreq = 1

Do

num_Freq = 1
If num <= No_OldUsedBase Then

For i_Freq = 1 To Alli_Freq(num) ~msdmnnamiasaulunaay
Sundafianiigugnumdatideald
jJ=0

Do ~aui

N
Qe

UNALIE 0 DIVHINAEIVIFY

-
1=k
o) 3

=

Do awiiuidug 0 favuiaanunievesgy
D = (Xaxis(num) - 1)"2 + (Yaxis(num) - jH"2
sqrtD = Sqrt(D)
RealSize = DivSize * sqrtD
fc = Freq(num, i_Freq)
H = Hb(num)
logfc = Logl0(fc)
Call SelLected_aHm(Q)
Loss =69.55 + (26.16 * logfc)-(13.82 * LoglO(H)) - aHm + ((44.9
- (6.55 * Logl0(H))) * LoglO(RealsSize))

B =]
Do > W wmuaeau1en9119u Sdumiaimdeanmiiu

A=
Do Tdwmismmuuaniieinn Saumiadisdenumiiu
Pr(num,i_Freq,A,B) = Pt(num)-Loss+Gt+Gr
A+=1
Loop Until A=1 + 5
B +=1
Loop Until B =j + 5
i+=5
Loop Until i >= PicMap.Image.Width
Jj+=5
Loop Until j >= PicMap.Image.Height
Next ~sunuswaamddanluidazdumidfanigumdaidan i

ElselT num > No_OldUsedBase And num <= m Then
FregStart = frmShowSIR.comboStFreq.Text
Fregend = frmShowSIR.comboEndFreq.Text
PeriodFreq = frmShowSIR.comboPeriod.Text
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MaxSIR_AVG = -10000

Do While FreqStart <= FreqEnd
J=0
Do ’auﬁu'ﬁ'ﬁwﬁioﬁwummmanmmgﬂ

1 =0
Do ~audiuiidaud 0 fsvinaniuninvesyl
D = (Xaxis(num) - i)™ 2 + (Yaxis(hum) - O™ 2
sqrtD = Sqrt(D)
RealSize = DivSize * sqrtD
fc = Format(FreqStart, "0.0")
Freq(num, 1) = Format(FregStart, "0.0")
List Freq(num_Freq)=Format(FreqStart, "0.0")
Alli_Freq(num) =1
H = Hb(num)
logfc = LoglO(fc)
Call SelLected_aHm(Q)
Loss = 69.55 + (26.16 * logfc) - (13.82 * LoglO(H)) - aHm + ((44.9
- (6.55 * Logl0(H))) * LoglO(RealsSize))

B =j
Do ” Tdumiamuniienisiuan Sdumuaimdenumimg
A=
Do *Wdumuamuunandiediuay Séwmiadmdanuminu
Pr(num,1,A,B) = Pt(hum) - Loss + Gt + Gr
A+=1
Loop Until A =1 + 5
B +=1
Loop Until B = j + 5
i +=5
Loop Until 1 >= PicMap.Image.Width
J =5

Loop Until j >= PicMap.Image.Height
Zaumsmainmasnuludazdumisianfigulmidesiasnullas
IT num_Freq = 1 Then
Call FindMainBase()
End If
Call Clear_Array(Q
Call FindInterAndSIRQ)
num_Freq += 1
FreqStart += PeriodFreq
Loop
For g = 1 To num_Freq - 1
Sort_Freq(g) = List Freq(g)
Next
Dim myComparer = New myReverserClass()
Array.Sort(SIR_AVG, List Freq, 1, num_Freq - 1, myComparer)
Dim CHnewBase, Past_CH, k, count As Integer ’iesdisua SIR vnunll

count = O
For CHnewBase = 1 To No_FregNewBase(num) ~msiaassnnudlaefiiieis

nanmsves Adjacent Channel
Past CH = CHnewBase - 1
k=1
ITf count = 0 Then
Freq_Selected(num, CHnewBase) = List_Freq(l)
count = 1
Elself count = 1 Then
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IT List Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num, Past CH) + PeriodFreq)Or_
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num, Past _CH)+(2 * PeriodFreq))Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num, Past CH)+(3 * PeriodFreq)) Then
Freg_Selected(num, CHnewBase) = List_Freq(((CHnewBase - 1) *
(maxi_Freq)) + (2 * k))
IT List Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num, Past CH) + PeriodFreq)Or_
List Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num, Past CH)+(2 * PeriodFreq))Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num, Past CH)+(3 * PeriodFreq)) Then
Freq_Selected(num, CHnewBase) = List Freq(((CHnewBase - 1) *
(maxi_Freq)) + (3 * k))

End IFf
Else
Freq_Selected(num, CHnewBase) = List Freq(((CHnewBase - 1) *
(maxi_Freq)) + k)
End IT
End IF

Next ~sumsiaassanwdlashiiladendnmsves Adjacent Channel
For CHnewBase = 1 To No_FreqNewBase(num)

1=0
K A2 4 a
Do “ununaaua 0 i‘l\ﬁJlﬂ@ﬂ]ﬂJEﬂ'ﬁJEN?}ﬂ
i=0

Do ~auituiawa 0 fevinannuniravesgll
D = (Xaxis(hum) - i) ™ 2 + (Yaxis(hum) - j) ™ 2
sqrtD = Sqrt(D)
RealSize = DivSize * sqrtD
fc = Freqg_Selected(num, CHnewBase)
Freq(num, CHnewBase) = Freq_Selected(num, CHnewBase)
H = Hb(num)
logfc = Logl0(fc)
Call SelLected_aHmQ
Loss = 69.55 + (26.16 * logfc) - (13.82 * LoglO(H)) - aHm + ((44.9 -
(6.55 * Logl0(H))) * LoglO(RealSize))
B =3}
Do Zlwammisauuuieisiuiu Sdwmuaiisdsanmiiu
A=
Do ~Iwdwmusauuuaniiedwnn Sanmlslimasnumiu
Pr(num, CHnewBase,A,B) = Pt(num) - Loss + Gt + Gr
A+=1
Loop Until A =1 + 5
B+=1
Loop Until B =jJ + 5
i +=5
Loop Until 1 >= PicMap.Image.Width
Jj+t+=5
Loop Until j >= PicMap.Image.Height
strSugFreq &= "mwiiwushdmivamiyni " & num_newFreq & CH™ &
CHnewBase & ControlChars.Tab & Freg_Selected(num, CHnewBase) & ' MHz"
& ControlChars.CrLf
txtSugNewFreq.Text = strSugFreq
txtSugNewFreq.Font = New
System._Drawing.Font(**Microsoft Sans Serif’, 9.0!,
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System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point,
CType(222, Byte))
Next
num_newFreq += 1
End If
num += 1
Loop Until num > m
IbIStatus.Text = "Finish”
End Sub
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1 qy [~ &
ludauiitlunisnaaslaanivinanaadllsunsy

Imports System.Drawing.Drawing2D
Imports System.Math
Imports System.Collections
Public Class Forml
Public Class myReverserClass
Implements IComparer

* Calls CaselnsensitiveComparer.Compare with the parameters reversed.
Function Compare(ByVal x As [Object],ByVal y As [Object])As Integer _
Implements IComparer.Compare
Return New CaselnsensitiveComparer().Compare(y, X)
End Function "IComparer.Compare

End Class "myReverserClass
Dim frmOku Hata As New Dialogl
Dim frmData As New Data
Dim frmShowSIR As New Dialog2
"Declare Public Array Parameter
Public Shared Xaxis(30), Yaxis(30), Pt(30), Hb(30), Freq(30, 4),
Alli_Freq(30), No FregNewBase(30), Sort SIR_AVG(150), Sort_ Freq(150)
As Single
"Declare Public for Unlimit Old and New Basestation Parameter
Public Shared n, m, No OIdAdd, No NewAdd, No_UsedBase,
No_NewUsedBase, No_OldUsedBase, No New, num _OldFreq As Integer
"Declare Public for Determine Distance
Public Shared X _stRuler, Y_stRuler, X _endRuler, Y_endRuler,
Dis_Check, R Size, RealSize, DivSize, D, sqrtD As Single
"Declare Public for PictureBox
Public Shared Pic_Check, First Check, Sec Check As Integer
"Declare Public for Calculate Power
Public Shared num As Integer
Public Shared Hm, Gt, Gr, logHm, aHm, dBm, mW, logfc, fc, H, A,
B, i, J, Loss As Single
Public Shared Pr_mW(30, 4, 1000, 700), Pr(30, 4, 1000, 700) As
Single
"Declare Public for Calculate SIR, Interference and MainBase
Public Shared i1_Freq, i1_Freq2, maxi_Freq, num_Freq, g, Freg_Check
As Integer
Public Shared MaxSIR_AVG, Best Freq(10), num newFreq,
List_Freq(150), R_SIR(1000, 700), Freq_Selected(30, 4) As Single
Public Shared FreqStart, FregEnd, PeriodFreq, Area_Check,
NewBase_Check, NoNewBase Check, Pr_Max, Main_BS, M_BS(1000, 700) As
Single
Public Shared Interference(4, 1000, 700), SIR(4, 1000, 700),
BG_Noise, SIR_SUM, SIR_AVG(150), SUM_SD, SD_SIR(150), p As Single
Private Sub tsbtnOpenMap Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles tsbtnOpenMap.Click
OpenFileDialogl.Filter = "File Picture (*.bmp, *.jpg,
*.gif)|*.bmp;>.gif;*jpg”
IT OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK
Then
PicMap.Image =
System._Drawing. Image.FromFile(OpenFileDialogl.FileName)
Pic Check =1
mnuClose.Enabled

= True
tsbtnClose.Enabled =

True
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tsbtnRuler._Enabled = True
Dim file_name As String = OpenFileDialogl.FileName
file_name = file_name.Substring(file_name.LastlndexOf('\'") + 1)
Me.Text = "[" & file_name & """
IblSubDistric.Text = file_name
IblShowError.Text = "Nothing"
IbIShowError.ForeColor = System.Drawing.Color.Black
IblStatus.Text = ""Ready"
End If
End Sub
Private Sub OkumuraHataModelToolStripMenultem_Click(ByVval sender
As System.Object, ByVal e As System.EventArgs) Handles
mnuOku_Hata.Click
frmOku_Hata.ShowDialog()
End Sub
Private Sub DataToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
DataToolStripMenultem.Click
frmData.ShowDialog()
End Sub
Private Sub SIRToolStripMenultem_Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
SIRToolStripMenultem.Click
FfrmShowSIR_ShowDialog()
End Sub
Private Sub tsbtnNew_Click(ByVal sender As System.Object, ByVval e
As System.EventArgs) Handles tsbtnNew.Click
" Wumsdfumdulsmaiiugud
PicMap.Image = Nothing
txtSugNewFreq.Text = "'
txtXaxis.Text = "
txtYaxis.Text = "
txtPt.Text = "46.99"
txtHb.Text = "
txtFreql.Text Vi
txtFreqg2.Text i
txtFreq3.Text
txtFreg4.Text
cbNoFregNewBase . Text = ""1"
numNoNewBase.TextAlign = 0"
txtno.Text = "'
Pic_Check =
Dis_Check =
First_Check
Sec_Check =
m 0
n 0
No_OldAdd = 0O
No_UsedBase = 0
No_OldUsedBase =
No NewUsedBase =
End Sub

I

Ol oo

(oNe]

Private Sub mnuNew_Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles mnuNew.Click
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* Fusmdldiugudnfumsaaniitlu New
tsbtnNew_Click(Nothing, Nothing)
Sub

Private Sub tsbtnClose_Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles tsbtnClose.Click

End

> miduitetagilnm

PicMap.Image = Nothing
IblSubDistric.Text e
tsbtnClose.Enabled False
Pic_Check = 0

First_Check
Sec_Check =
Sub

=0
0

Private Sub mnuClose Click(ByVval sender As Object, Byval e As
System.EventArgs) Handles mnuClose.Click

End

> Srduiedaglam
PicMap.Image = Nothing
tsbtnClose.Enabled = False

Pic Check = 0
First Check = 0
Sec _Check = 0
Sub

Private Sub Forml Load(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Me.Load

"TODO: This line of code loads data into the

DataDataSet.base station” table. You can move, or remove it,
as needed.
Me.Base_stationTableAdapter.Fill(Me.DataDataSet.base_station)
IbIStatus.Text = "Ready"

Sub

Clear_input(Q

txtXaxis.Text Nothing

txtYaxis.Text Nothing

txtHb.Text = Nothing

txtFreql.Text = Nothing
txtFreq2.Text = Nothing
txtFreq3.Text = Nothing
txtFreg4.Text = Nothing

Sub
SelLected_aHm(Q)
Hm = frmOku_Hata.txtHm.Text
IT frmOku_Hata.rdiolLargelLess200.Checked Then
logHm = Logl0(1.54 * Hm)
aHm = 8.29 * (logHm) ™~ 2 - 11
Elself frmOku Hata.rdioLargeMore400.Checked = True Then
logHm = Log10(11.75 * Hm)
aHm = 3.2 * (logHm) ™~ 2 - 4.97
Elself frmOku_Hata.rdiomedium_small._Checked Then
logfc = Logl0(fc)
aHm =((1.1 * logfc * Hm)-(0.7 * Hm))-(1.56 * logfc - 0.8)
End If
Sub
Conv_dBm_To_mWQ)
mw = 10 ~ (dBm / 10)
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Sub Conv_mW_To_dBm()
dBm = 10 * LoglOo(mw)
End Sub

Sub FindMainBase()
For A = 0 To PicMap.Image.Width ~auiluiidud o fsvnaniuninvesl

For B = 0 To PicMap.Image.Height ’auﬁyuﬁgdwioﬁwummmmwmgﬂ
Pr_Max = -10000
For p = 1 To num “afeufisumamilgmiidedayauaseuaqy
If Pr(p, 1, A, B) > Pr_Max Then
Pr_Max = Pr(p, 1, A, B)
Main_BS = p
End ITf
Next “sumsuSouiieumanilymiidsdaygunsevngu
M_BS(A, B) = Main_BS
Next
Next
End Sub

Sub Clear_Array()
maxi_Freq =
For A = 0 To PicMap.Image.Width “auiiuidus 0 davmnannuniiuesgl
For B = 0 To PicMap.Image.Height ’auﬁzuﬁe%’qwioﬁwummmanmmgﬂ

v v
For p = 1 To num “affeuiisuminnuyesdyanagaigaluaaiigiuimuae

If Alli_Freq(p) > maxi_Freq Then
maxi_Freq = Alli_Freq(p)
End If

1 Ea
Next “aumsufSouisumdnnusesdyaagaigaluaniigiunvua

For i_Freq = 1 To maxi_Freq “wasia Interference iy

Interference(i_Freq, A, B) =
Next “sumundsim Interference Iilugud

Next
Next
End Sub

Sub FindInterAndSIRQ)
Area_Check =
SIR_SUM = 0
For A = 0 To PicMap.Image.Width *Juiufina 19 0 fevanunievegll
For B = 0 To PicMap.Image.Height ’uuv;u‘wmyumOﬂwummmmammgﬂ
For Freqg_Check = 1 To Alli_Freq(M_BS(A, B)) * Juniudaud 1 aude 1o
Fosdyanavesdaiipuiidedaya uaseuagy
IT Freq(num, 1) = Freq(M BS(A, B), Freqg_ Check) Then
For p = 1 To num “auiiudaud 1 auds mmuﬁmuﬁm"ﬂwmmw

For i_Freq = 1 To Alli_Freq(p)
For i1_Freq2 = 1 To Alli_Freq(p)
IT p<>M BS(A,B) And Freq(p,i_Freg2)=Freq(M_BS(A,B),i_Freq)

Then Wmimumﬂmmmﬂuum ’dt‘lTLIﬁTL!‘VW]Nﬂ‘]Jﬂ’JHJﬂEUEN’dt‘ﬂuﬂﬁ\iﬁmﬂﬂmﬂiﬁ]Uﬂ’dllcl‘L!ﬂﬁWﬁ]ﬁmT‘rﬂ
Interference

dBm = Pr(p, i_Freqg2, A, B)
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Call Conv_dBm_To mWQ)
Pr_mwW(p, i_Freq2, A, B) = mW
Interference(i_Freq, A, B) += Pr_mW(p, i_Freq2, A, B)
End If
Next
Next
Next

For i_Freq = 1 To Alli_Freq(M_BS(A, B)) ~augiliiesawsi Background

Noise iy Interference

dBm = frmOku_Hata.txtBG _Noise.Text

Call Conv_dBm _To_mWQ)

BG_Noise = mW
Interference(i_Freq,A,B)=Interference(i_Freq,A,B)+ BG_Noise
mW = Interference(i_Freq, A, B)

Call Conv_mW_To_dBmQ)

Interference(i_Freq, A, B) = dBm

Next ~wumsaugiliiesoua1Background Noise iy Interference

ma SIR
SIR(Freqg_Check,A,B)=Pr(M_BS(A,B),Freq_Check,A,B)
- Interference(Freq_Check, A, B)
R_SIR(A, B) = SIR(Freq_Check, A, B)
Area Check += 1
SIR_SUM += R_SIR(A, B)
End If
Next
Next
Next
SIR_AVG(num_Freq) = Format(SIR_SUM / Area_Check, "0.000'")
End Sub

Sub ShowOldLocation()
* drdalumsuaaagaoiigmuusEui

Dim g As Graphics = PicMap.CreateGraphics

Dim pntVertices()As Point ={New Point(210,100), New
Point(180,160),New  Point(240,140)}

Dim brhOld As New SolidBrush(Color.Black)

Dim point(200) As Integer

point((n * 4) - 3) Xaxis(n) - 6

point((n * 4) - 2) Xaxis(n) + 6

point((n * 4) - 1) Yaxis(n) + 6

point(n * 4) = Yaxis(n) - 6

pntVertices(0) = New Point(Xaxis(n), point(n * 4))
pntVertices(l) = New Point(point((n*4)- 3),point((n*4)- 1))
pntVertices(2) = New Point(point((n*4)- 2),point((n*4)- 1))

g-FillPolygon(brhOld, pntVertices)
End Sub

Sub ShowAllOldLocation()

*ddalumsuaasgilanmigumunupun

Dim g As Graphics = PicMap.CreateGraphics
Dim pntVertices()As Point ={New Point(210,100),New
Point(180, 160), New Point(240, 140)}
Dim brhOld As New SolidBrush(Color.Black)
Dim point(200) As Integer
Dim nl As Integer
For n1 =1 To n
point((nl * 4) - 3)
point((nl * 4) - 2)
point((nl * 4) - 1)

Xaxis(nl) - 6
Xaxis(nl) + 6
Yaxis(nl) + 6
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point(nl * 4) = Yaxis(nl) - 6
pntVertices(0) = New Point(Xaxis(nl),point(nl*4))
pntVertices(l) = New Point(point((nl1*4)-3),point((nl*4)-1))

pntVertices(2) = New Point(point((nl1*4)-2),point((nl*4)-1))
g-FillPolygon(brhOld, pntVertices)
Next
End Sub

Sub ShowNewLocation()
> adalumsuaasgilaaig i Ivauuumui

Dim g As Graphics = PicMap.CreateGraphics
Dim pntVertices() As Point ={New Point(210, 100), New
Point(180, 160), New Point(240, 140)}

Dim brhNew As New SolidBrush(Color.Red)
Dim point(200) As Integer
point((m * 4) - 3) Xaxis(m) - 6
point((m * 4) - 2) Xaxis(m) + 6
point((m * 4) - 1) Yaxis(m) + 6
point(m * 4) = Yaxis(m) - 6
pntVertices(0) = New Point(Xaxis(m), point(m * 4))
pntVertices(l) = New Point(point((m*4)-3),point((m*4)-1))
pntVertices(2) = New Point(point((m*4)-2),point((m*4)-1))
g-FillPolygon(brhNew, pntVertices)

End Sub

Sub ShowAl INewLocation()

>0 & = Q... <
mﬁﬂumiuﬁmgﬂﬁmu;imlwnuuumm

Dim g As Graphics = PicMap.CreateGraphics
Dim pntVertices() As Point = {New Point(210, 100), New
Point(180, 160), New Point(240, 140)}
Dim brhNew As New SolidBrush(Color.Red)
Dim point(200) As Integer
Dim ml As Integer
For ml = No OldUsedBase + 1 To m
point((ml * 4) - 3) Xaxis(ml) - 6
point((ml * 4) - 2) Xaxis(ml) + 6
point((ml1 * 4) - 1) Yaxis(ml) + 6
point(ml * 4) = Yaxis(ml) - 6

pntVertices(0) = New Point(Xaxis(ml),point(ml * 4))
pntVertices(1l) = New Point(point((ml1*4)-3),point((m1*4)-1))
pntVertices(2) = New Point(point((ml1*4)-2),point((m1*4)-1))
g-FillPolygon(brhNew, pntVertices)
Next

End Sub

Private Sub PicMap_MouseClick(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles PicMap.MouseClick
IT tsbtnRuler.Enabled = True Then
IT Pic_Check = 1 Then ~asnaeungilnmidgnilansel
IbIShowError.Text = "Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black
IT Dis_Check = 1 Then ~asnaeuiilu Rulerldgnlivnieli
IbIShowError.Text = "Nothing"
IbIShowError.ForeColor = System.Drawing.Color.Black
IT e_Button=Windows.Forms.MouseButtons.Left Then
IT rdobtnOldBase.Checked = True Then “fudwmiisvesamiigium
No_OldAdd += 1
n = No_OldAdd
Xaxis(n) = e.X.ToString
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txtXaxis.Text = Xaxis(n)
Yaxis(n) = e.Y.ToString
txtYaxis.Text = Yaxis(n)
Call ShowOldLocation()
First Check = 1

Elself rdobtnNewBase.Checked = True Then
I numNoNewBase.Text <> 0 Then
No NewAdd = numNoNewBase.Text
m = No_UsedBase + 1

IT No_NewUsedBase <= No_NewAdd - 1 Then ~ifudwumiisuea

aoniigiulu
Xaxis(m) = e.X.ToString
txtXaxis.Text = Xaxis(m)
Yaxis(m) = e.Y.ToString
txtYaxis.Text = Yaxis(m)
Call ShowNewLocation()
Sec Check =1
ElselT No_NewUsedBase > No NewAdd - 1 Then
IbIShowError.Text = "paldihmsldanes Base lminsuuda™
IbIShowError.ForeColor =
System.Drawing.Color.Red

End If
ElselT numNoNewBase.Text = 0 Then
IbIShowError.Text = "njaszyinae Base lwifquanla
IbIShowError.ForeColor = System.Drawing.Color.Red
End If
End IT
End If
Else
IbIShowError.Text = “njmimsaSouiouszozmasa Taoldillu Ruller reu'
IbIShowError._ForeColor = System.Drawing.Color.Red
End If
Else
IbIShowError.Text = "njunimsilalddmuineuldou”
IbIShowError.ForeColor = System.Drawing.Color.Red
End If
End If
End Sub

Private Sub btnOK Click(ByVal sender As System.Object, ByVal e As
System_EventArgs) Handles btnOK.Click
IT tsbtnRuler_Enabled = True Then

IT Pic_Check = 1 Then “aswdeunglnmldgnilaniels

IblShowError.Text = "Nothing"
IblShowError._ForeColor = System.Drawing.Color._Black

IT Dis_Check = 1 Then ~aswasunilu Rulerldgnldusoli
IbIShowError.Text = "Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black

IT rdobtnOldBase.Checked = True Then “fudwmiisvesamiigium

No_OldAdd += 1

n = No_OldAdd

Xaxis(n) = txtXaxis.Text
txtXaxis.Text = Xaxis(n)
Yaxis(n) = txtYaxis.Text
txtYaxis.Text = Yaxis(n)
Call ShowOldLocation()
First_Check = 1
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IblShowError.Text = "Nothing"
IblShowError.ForeColor = System.Drawing.Color.Black
Call ShowOldLocation()
IT txtHb._Text<>"" And txtPt.Text<>"" And txtFreql.Text <>""
Then
Z Busmnsimei s s uiulumsinsanmsdenunaadlundas g
Pt(n) = txtPt.Text
Hb(n) = txtHb.Text
IT txtno.Text = 1 Then
Alli_Freq(n) =1
Freq(n, 1) = txtFreql.Text
ElselT txtno.Text = 2 Then
Alli_Freq(n) = 2
Freq(n, 1) = txtFreql.Text
Freq(n, 2) = txtFreq2.Text
ElselT txtno.Text = 3 Then
Alli_Freq(n) = 3
Freq(n, 1) txtFreql.Text
Freq(n, 2) txtFreg2.Text
Freq(n, 3) txtFreqg3.Text
ElselT txtno.Text = 4 Then
Alli_Freq(n) = 4
Freq(n, 1) txtFreql.Text
Freq(n, 2) txtFreg2.Text
Freq(n, 3) txtFreg3.Text
Freq(n, 4) txtFreg4.Text
End If
No_UsedBase += 1
No_OldUsedBase += 1
Call Clear_input()
Elself txtHb.Text="" Or txtPt.Text="" Or txtFreql.Text=""

Then
IbIShowError.Text = "njannsenmmnsiiimesaaliasudiuden’”

IbIShowError.ForeColor = System.Drawing.Color.Red
End IF

Elself rdobtnNewBase.Checked = True Then “wudmnsiimesaaiisuiuluns

nnsanimasnundeneluuaaz s

If txtHb.Text <> """ And txtPt.Text <> "' Then
No_New = No NewUsedBase + 1
Pt(m) = txtPt.Text
Ho(m) = txtHb.Text
No_FreqNewBase(m) = cbNoFreqgNewBase.Text
Alli_Freq(m) = No_FregNewBase(No_New)
No_UsedBase += 1
No_NewUsedBase += 1
Call Clear_input()
Sec_Check =1

Elself txtHb.Text = """ Or txtPt.Text = "' Then
IbIShowError._Text = "njannsenmnsiiimesaaliasudiuien’”
IblShowError.ForeColor = System.Drawing.Color.Red

End IT

End If
Else
IbIShowError.Text = "nguvhnmsafiouioussezmasas Tasldily Ruler deu"
IblShowError.ForeColor = System.Drawing.Color.Red
End If
Else
IbIShowError.Text = "njunimsilalddumuidouldou”

IbIShowError.ForeColor = System.Drawing.Color.Red
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End If
End If
End Sub
Private Sub rdobtnOldBase CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
rdobtnOldBase.CheckedChanged
numNoNewBase.Enabled = False
cbNoFregNewBase.Enabled = False
txtno.Enabled = True

txtFreql.Enabled = True
txtFreq2.Enabled = True
txtFreq3.Enabled = True
txtFreq4.Enabled = True

End Sub
Private Sub rdobtnNewBase CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
rdobtnNewBase .CheckedChanged
numNoNewBase.Enabled = True
cbNoFregNewBase.Enabled = True
txtno.Enabled = False

txtFreql.Enabled = False
txtFreq2.Enabled = False
txtFreq3.Enabled = False
txtFreg4.Enabled = False

End Sub

Private Sub tsbtnRuler Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles tsbtnRuler.Click
*ilevhnsadnilu Ruller azvildeuldan 'l
tsbtnRuler_Enabled = False
End Sub

Private Sub PicMap_MouseDown(ByVal sender As Object, ByVval e As
System_Windows.Forms._MouseEventArgs) Handles PicMap.MouseDown

> A o a Y v o s 1o T A Y o v
LllEWﬂﬂﬁﬂaﬂLlﬂﬁ’ﬂNlhﬂ3‘VlTﬂﬁLﬂUﬂ1ﬂ11!ﬂu\iLiuﬂuuu‘1]
If tsbtnRuler.Enabled = False Then

X_stRuler = e.X.ToString
Y_stRuler = e.Y._ToString
Else
End If
End Sub

Private Sub PicMap_MouseUp(ByVal sender As Object, ByVal e As
System_Windows.Forms._MouseEventArgs) Handles PicMap.MouseUp
7 iiiommsddesundizsmafumidumisgareidosmanlssuieuszeymaiu'1y
Try
IT tsbtnRuler.Enabled = False Then
X_endRuler = e_X.ToString
Y_endRuler = e.Y.ToString
D =(X_stRuler - X endRuler)”2 + (Y_stRuler - Y_endRuler)”2
sqrtD = Sqrt(D)
Dim RSize As Double = CDbI(InputBox('nsuildvnaie(flawns)"", "Parameter, 0",
15, 500))
R_Size = RSize.ToString
DivSize = R_Size / sqrtD
tsbtnRuler.Enabled = True
Dis_Check = 1
IbIShowError.Text = "Nothing"
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IblShowError.ForeColor = System.Drawing.Color.Black
End If

Catch ex As Exception
MessageBox.Show(ex.ToString, 'fawma",
MessageBoxButtons.OK, MessageBoxlcon.Error)
tsbtnRuler._Enabled = True
End Try
End Sub

Private Sub PicMap_MouseMove(ByVal sender As Object, Byval e As
System.Windows.Forms.MouseEventArgs) Handles PicMap.MouseMove

> Pumsuaasduniaily Pixel

Dim X_axis, Y_axis As Integer
X_axis = e.Location.X.ToString
Y_axis = e.Location.Y.ToString
IbIXCoordinate.Text = X _axis
IblYCoordinate.Text = Y_axis
IT First_Check = 1 Then
Call ShowAllOldLocation()
IT Sec_Check = 1 Then
Call ShowAllINewLocation()
End If
End If
End Sub

Private Sub btnCalculate Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btnCalculate.Click
Dim strSugFreq As String = "
IbIStatus.Text = "Calculating”

Hm = FfrmOku_ Hata.txtHm.Text
Gt = frmOku_Hata.txtGt.Text
Gr = frmOku_Hata.txtGr.Text
num = 1

num_newFreq = 1

Do

num_Freq = 1
IT num <= No OldUsedBase Then
For i_Freq = 1 To Alli_Freg(num) ~msfannamididsnuluiday
Sumisiteaniipugnamdaiidaan
1 =0
Do

uNAA 0 DIVIAAMVEIVEIGY

P!
Qe

-
T
O 3

=)

Do *uituitdaud 0 fenanunhavessyl
D = (Xaxis(num) - i)™ 2 + (Yaxis(num) - jH)™ 2
sqrtD = Sqgrt(D)
RealSize = DivSize * sqrtD
fc = Freq(num, i_Freq)
H = Hb(num)
logfc = LoglO(fc)
Call SelLected_aHm(Q)
Loss = 69.55 + (26.16 * logfc)-(13.82 * LoglO(H))-aHm + ((44.9
- (6.55 * Logl0(H))) * LoglO(RealsSize))
B =j
Do ¥ ummtamuuuieisnuin Sdwmtaimdanumiiu
A=
Do i@ wmismuuuaniieinn Séaumiadisdenumiiu
Pr(num,i_Freq,A,B) = Pt(hum)-Loss+Gt+Gr



129

A+=1
Loop Until A=1 + 5
B +=1
Loop Until B =j + 5
i+=5
Loop Until i >= PicMap.Image.Width
J+=5
Loop Until j >= PicMap.Image.Height
Next ~sunuswnamddanludazdumidfanigumdaidan i

ElselT num > No_OldUsedBase And num <= m Then
FregStart = frmShowSIR.comboStFreq.Text
Fregend = frmShowSIR.comboEndFreq.Text
PeriodFreq = frmShowSIR.comboPeriod.Text
MaxSIR_AVG = -10000
Do While FreqStart <= FregEnd
1=0
Do ~audtufidaud 0 fawwannuenvesy
i=0
Do ~auituidwa 0 fevinannunitvesgll
D = (Xaxis(num) - i)™ 2 + (Yaxis(num) - jO™ 2
sqrtD = Sqrt(D)
RealSize = DivSize * sqrtD
fc = Format(FreqStart, "0.0")
Freq(num, 1) = Format(FregStart, "0.0")
List Freq(num_Freq) = Format(FregStart,
"0.0")
Alli_Freq(num) = 1
H = Hb(num)
logfc = Logl0(fc)
Call SelLected_aHm(Q)
Loss = 69.55 + (26.16 * logfc) - (13.82 * LoglO(H)) - aHm + ((44.9
- (6.55 * Log1l0(H))) * LoglO(RealSize))

B =]

Do Ivdmumtaniunulenisnuiu Sdwmuadimaanumin
A=
Do ZIdumianununinadiian Saumiaimdenumdy

Pr(num,1,A,B) = Pt(hum) - Loss + Gt + Gr

A+=1
Loop Until A =1 + 5
B +=1
Loop Until B =j +5
i +=5
Loop Until 1 >= PicMap.Image.Width
J +=5

Loop Until j >= PicMap.Image.Height
Zaumsmaihasaulusaazd s lmideiiasaullig

IT num_Freq = 1 Then
Call FindMainBase()
End If
Call Clear_Array(Q
Call FindInterAndSIR()
num_Freq += 1
FregStart += PeriodFreq
Loop
For g = 1 To num_Freq - 1
Sort_Freq(g) = List Freq(g)
Next
Dim myComparer = New myReverserClass()
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Array.Sort(SIR_AVG, List Freq, 1, num_Freq - 1, myComparer)
Dim CHnewBase, Past_CH, k, count As Integer ’iSesdisual SIR vinunll

count = 0O
For CHnewBase = 1 To No_FregNewBase(num) ~msiaassnnudlaefiiieis

nanmsves Adjacent Channel

Past CH = CHnewBase - 1
k =1
IT count = 0 Then
Freq_Selected(num, CHnewBase) = List_Freq(l)
count = 1
Elself count = 1 Then
IT List Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num, Past CH) + PeriodFreq) Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num,Past _CH) + (2 * PeriodFreq))Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + k) =
(Freqg_Selected(num, Past CH)+(3 * PeriodFreq)) Then
Freq_Selected(num, CHnewBase) = List Freq(((CHnewBase - 1) *
(maxi_Freq)) + (2 * k))
IT List Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num, Past _CH) + PeriodFreq) Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num,Past CH) + (2 * PeriodFreq))Or _
List_Freq(((CHnewBase - 1) * (maxi_Freq)) + (2 * k)) =
(Freqg_Selected(num,Past _CH)+(3 * PeriodFreq)) Then
Freq_Selected(num, CHnewBase) = List Freq(((CHnewBase - 1) *
(maxi_Freq)) + (3 * k))

End If
Else
Freq_Selected(num, CHnewBase) = List Freq(((CHnewBase - 1) *
(maxi_Freq)) + k)
End IT
End IF

Next wunsiaassanwdlasiilsdenanmsves Adjacent Channel
For CHnewBase = 1 To No_FreqgNewBase(num)

1=0
I T
DO AUNUNENR O ﬂﬂ‘U'H'IﬂﬂﬁHJfJ']'J”U@QEﬂ
i=0

Yy 9
A Ao

Do ~auiiuidug 0 Havnaanmn3iavesgl
D = (Xaxis(num) - 1) ™ 2 + (Yaxis(num) - j) N 2
sqrtD = Sqrt(D)
RealSize = DivSize * sqrtD
fc = Freg_Selected(num, CHnewBase)
Freq(num, CHnewBase) = Freqg_Selected(num, CHnewBase)
H = Hb(num)
logfc = Logl0(fc)
Call SelLected_aHm(Q)
Loss = 69.55 + (26.16 * logfc) - (13.82 * LoglO(H)) - aHm + ((44.9 -
(6.55 * Logl0(H))) * LoglO(RealSize))
B = j
Do ~I¥dwmdsauuiensian Sdwmislisdesnumiiu

A=
Do * MWdumuamuuuandiediuay Séwmiadimdanumnu
Pr(num, CHnewBase, A,B) = Pt(num) - Loss + Gt + Gr
A+=1
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Loop Until A=1 +5
B+=1
Loop Until B =j + 5
i +=5
Loop Until 1 >= PicMap.Image.Width
J+=5
Loop Until j >= PicMap.Image.Height
strSugFreq &= "mwiimgihdmsvamilgi " & num_newFreq & ' CH" &
CHnewBase & ControlChars.Tab & Freg_Selected(num, CHnewBase) & ' MHz"
& ControlChars.CrLF
txtSugNewFreq.Text = strSugFreq
txtSugNewFreq.Font = New
System_Drawing.Font(*'Microsoft Sans Serif'", 9.0!,
System_Drawing.FontStyle_Bold, System.Drawing.GraphicsUnit.Point,
CType(222, Byte))
Next
num_newFreq += 1
End If
num += 1
Loop Until num > m
IblStatus.Text = "Finish"”
End Sub
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