LAMPIRAN A
PERHITUNGAN LINK BUDGET, PROBABILITAS
LUASAN SEL DAN TEPI SEL



A. PERHITUNGAN LINK BUDGET
1. Ste Monginsidi-Kalidoni Sektor 1
a. Sisi uplink
e ERP,,
ERP,;s[dBm] =Py s + Gy — Lys

dengan :
Py ms =24 dBm
G,s =04dBi
L,s, =0dB
ERP,,; =24 dBm + 0dBi—-0dB
ERP,s =24 dBm
e PL,

PL, [dB] = ERP,; + Gy —L; —BS +Gy, —F —1_ +Ggp

sensitivity m m-up

dengan :

ERP,, =24dBm

Gs = 15,85 dBi
L, =3dB

BS iy = -120 dBm
Gy =0dB

E, =8,5dB

L, =3dB
Gsio =0dB

PL , =24dBm+15,85dBi—3dB+102dBm+0dB -8,5dB-3dB +

0dB
PL,, = 14535 dB

®  PLiosron
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PL (o515 [dB]=46,3+33,6log fc_up —13,82logh,s —((1,110g fc_up -0,7)
hys —(1,56logf ., —0,8))+(44.9-6,55logh ) logd
+Cy
dengan :

f.,, =1725,22 MHz

hys =35m
hy,s =1,5m
Cy =3dB

PL o505, [dB] = 46,3 +33,6 log1725,22 —13,82 log35 - ((1,1 log 1725,
22-0,7)1,5-(1,56 1log1725,22 -0,8)) + (44.9 — 6,55
log35)logd +3dB

Perkiraan radius sel (d)

PL wp — PL costas

145,35 dB = 46,3 + 33,6 log1725,22 —13,82 log35 —((1,1 log1725,22 —
0,7)1,5—-(1,56 log1725,22 - 0,8)) + (44.9 - 6,55 log 35)
logd +3

d=1,77 Km

b. Sisi downlink

ERP;;
ERPy[dBm] = Pry pg + G — L,

dengan :

Py s =47,6 dBm

Gy =15,85dBi

L, =3dB

ERP,, =47,6dBm+15,85dBi-3dB
ERP;, = 60,45 dBm

PL

down

PL,,,,[dB]= ERP, + G, — MS F, -1

sensitivity m m

dengan :
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ERP,, = 60,45dBm

Gus =0 dBi
MS_ iy = -100 dBm
F, =8,5dB
L, =3 dB
PL, . =60,45dBm+0dBi+100dBm-8,5dB-3dB
PL, . =148,95dB
° PLCOST-231

PL osr05:[dB]=46,3+33,6logf,

c-down

0,7)hys —(1,56logf,

c-down

—13,82logh ;s —((1,11log f,

c-down

~0,8)) +(44.9 - 6,55logh 5

logd+C,,
dengan :
fosown = 1820,22 MHz
hyg =35m
hy,s =1L5m
Cy =3dB

PL 5105 [dB]=46,3+33,610g1820,22 -13,8210g35 - ((1,110g 1820,
22-0,7)1,5-(1,5610g 1820,22 - 0,8)) + (44.9 — 6,55
log35)logd +3dB

e Perkiraan radius sel (d)

PLdown = PLCOST-231

148,95 dB = 46,3 + 33,6 10g 1820,22 — 13,82 10g 35 — ((1,110g 1820,22 — 0,7)
1,5— (1,56 log 1820,22 — 0,8)) + (44.9 — 6,5510g 35) log d + 3

d=2,14 Km
c. Probabilitas Luasan Sel dan Tepi Sel
e slope(dB/dec) = 44,9 - 6,55logh 4

dengan :
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th =35m
slope = 34,7864 dB/dec
F

m

w2

dengan :

F = 8’5 dB

m

a=

T =8 dB
_ 85

=5

a=0,7510

a

_10aloge

w2

dengan :

o =3,47864

T =8dB
~10.3,478641oge

82

b=1,335
erf (a) =1-2Q(a4/2)
erf (a) = 1-2Q(0,7510,/2)

erf (a) = 0,7060

erf (a,b) = erf(a.bb+ 1)

b

b

erf (a,b) = erf(0,7510.1,335 + 1}

1,335
erf (a,b) =0,9640

exp(a,b) = exp(z'a]ﬁ”j

exp(a,b) = exp(2'0’7510-1,335 + lj

1,335
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exp (a,b) =5,339

probabilitas coverage sel

n= 0,5(1 +erf (a) + exp(la];)bz i 1j.(l - erf[a'bb-i_ !

p=0,5(1+0,7060 + 5,339(1-0,9640))
n =95,02%

probabilitas tepi sel

B=0,5+0,5.erf (a)
B=0,5+0,5.0,7060

B =28530%

2. Ste Mata Merah-Sungai Selinca Sektor 3

a. Sisi uplink

ERP,
ERP,[dBm] =Py s + G g — Ly

dengan :

Pixms =24 dBm

G,s =0dBi

L,s, =0dB

ERP, = 24 dBm + 0dBi — 0dB
ERP,, =24 dBm

PL,,

PL, [dB] = ERPy + Gy — L, —BS

sensitivity

dengan :

ERP,, =24dBm

G = 15,85 dBi
L, =3,59 dB
BS =-120 dBm

sensitivity
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G,, =0dB

F, =10,5dB
I =3dB
Ggo  =0dB

PL, =24dBm+15,85dBi—3dB+120dBm+0dB-10,5dB-3dB+

0dB
PL,, = 142,76 dB

PLCOST-231

PL osr.05,[dB] = 46,3+ 33,6logf |

hys—(1,56logf

+Cy

—13,82logh g —((1,110gf__, —0,7)

—-0,8)) +(44.9-6,55logh ) logd

c-up

dengan :

f,., =1730,15 MHz

hys =45m
hys = 1,5m
Cy =0dB

PL sr05[dB] = 46,3 +33,6 log1730,15-13,82 log45 —((1,1 log1730,
22-0,7)1,5-(1,56 log1730,15-0,8)) + (44.9 - 6,55
log45)logd +0dB

Perkiraan radius sel (d)

PLup = PLcosrom

145,35dB = 46,3+ 33,6 log1730,15 13,82 log45—((1,1 log1730,15 —
0,7)1,5—-(1,56 log1730,15 —0,8)) +(44.9 — 6,55 log 45)
logd+0dB

d=2,04 Km

b. Sisi downlink

ERPg
ERPys[dBm] =Py ps +Gps —L;

dengan :
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P, = 47,6 dBm

G, =1585dBi

L, =359dB

ERP,, = 47,6dBm +15,85dBi-3,59 dB

ERP,, = 59,86 dBm

PL joun

PL,,,[dB] = ERPyg + G s ~MS_ iy = Fo — L,
dengan :

ERP,;  =159,86 dBm

G s =0dBi

MS, . qiviy =-100 dBm

E. =10,5dB

I, =3dB

PL,.., =59,86 dBm+0dBi+100dBm—-10,5dB—-3dB
PL,., =146,36 dB

PLCOST-231

PL osr.05[dB]=46,3+33,6logf

c-down

0,7)h,s —(1,56logf

c-down

—13,82logh s —((1,11ogf,

c-down

~0,8))+ (44.9—6,55logh )

logd+C,,
dengan :
f.4own = 1825,15 MHz
hyy =45m
hys =15m
Cy =0dB

PL o503 [dB]=46,3 +33,610g1825,15-13,821og45 - ((1,11og 1825,
15-0,7)1,5-(1,5610g1825,15-0,8)) + (44.9 - 6,55
log45)logd+0dB

Perkiraan radius sel (d )
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PLdown = PLCOST—231

146,36 dB = 46,3 + 33,610g1825,15 -13,821og45 — ((1,110g 1825,
15-0,7)1,5-(1,561og 1825,15 - 0,8)) + (44.9 — 6,55
log45)logd +0dB
d=2,47 Km
c. Probabilitas Luasan Sel dan Tepi Sel
e slope(dB/dec) =44,9-6,55logh 4
dengan :
hg =45 m
slope= 34,0715 dB/dec
Fm
2
dengan :

F =10,5dB

m

[ J a=

T =8dB
_ 10,5

a=
82

a=0,9281

_10aloge

" VT
dengan :
a  =3,40715
T =8dB
_10.3,40715loge
82
b=1,3079
o erf(a)=1-2Q(ay2)
erf (a) = 1-2Q(0,9281,/2)
erf (a) = 0,8064

b
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erf (a,b) = erf (a'b; lj

erf (a,b) = erf(0,9281.1,3079+ 1j

1,3079
erf (a,b) =0,9836

exp(a,b) = exp(z'al')b2 hl 1)

2.0,9281.1,3079+1j

exp(a,b) = exp{ 130792

exp(a,b) =7,4173

probabilitas coverage sel

n= 0,5[1 +erf (a) + exp(z'a}')b2 * 1j.(l - erf(a'bbJr ID

W= 0,5(1+0,8064 +7,4173(1 — 0,9836))

u =96,40%
probabilitas tepi sel
B=0,5+0,5.erf(a)
B=0,5+0,5.0,8064
B =90,32%

3. Ste Inspektur Marzuki/Siring Agung Sektor 3

a. Sisi uplink

ERP,
ERP,,[dBm] =Py s + G g — Ly

dengan :

Poyrs =24 dBm
G,s =0dBi
L, =0dB
ERP, = 24 dBm + 0dBi — 0dB

ERP, =24 dBm
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PL

up

PL, [dB]=ERP + Gy —L, —BS +Gy —F, -1, +Ggpo

sensitivity m m-up

dengan :

ERP,, =24dBm

Gs = 15,85 dBi
L, =2,62 dB
BS, iy = -120 dBm
Gy =0dB

E, =8 dB

L, =3dB
Gsuo =0dB

PL,, =24dBm+15,85dBi—-2,62dB+120dBm+0dB-8dB-3dB +

0dB
PL,, = 146,23 dB

PLCOST—231

PL 05103, [dB] = 46,3 +33,6logf

c-up

hys —(1,56logf

c-up

—13,82logh g —((1,110gf_,, —0,7)

—-0,8)) +(44.9-6,55logh 44 ) logd
+Cy

dengan :

£, = 1728,05 MHz

hys =30m
hys = 1,5m
Cy =3dB

PL o503 [dB] = 46,3+ 33,6 log1728,05-13,82 log30 —((1,1 log 1728,
05-0,7)1,5-(1,56 1og1728,05—-0,8)) + (44.9 - 6,55
log30)logd+3dB

Perkiraan radius sel (d)
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PLup = PL’COST—231

146,23dB = 46,3 + 33,6 log1728,05 —13,82 log30 —((1,1 log 1728,
05-0,7)1,5—-(1,56 log1728,05-0,8)) +(44.9-6,55
log30)logd +3dB

d=1,75 Km

b. Sisi downlink
e ERP,

ERPys[dBm] =Py s +Gps — Ly

dengan :

P, ns =47,6 dBm

G, =15.85dBi

L, =262dB

ERP,, = 47,6dBm +15_85dBi-2,62 dB

ERP,, = 60,85 dBm

e PL,..
PL 4, [dB] = ERPy + G g = MS_ iy — Fn — L,
dengan :
ERP, = 60,85 dBm
Gys =0 dBi
MS, . qiiviy =-100 dBm
E. =8 dB
I, =3dB
PL,.., =60,85 dBm+0dBi+100dBm—-8dB—-3dB
PL, ., =149,85dB
®  PLcosras

PL o515 [dB]=46,3+33,6logf

c-down

0,7)h,,s —(1,56log f

c-down

- 13982 logth - ((1 :l IOg fc—clown -
—0,8)) +(44.9-6,55logh ;)
logd+C,,

dengan :
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fogown = 1823,05 MHz
hgg  =30m

hy,s =L1L5m

Cy =3dB

PL o503 [dB] = 46,3 +33,610g1823,05-13,8210g30 — ((1,11og 1823,
05-0,7)1,5-(1,5610g1823,05—0,8)) + (44.9 - 6,55
log30)logd +3dB

e Perkiraan radius sel (d)
PLdown = PLCOST—231
149,85 dB = 46,3+ 33,610g1823,05 -13,8210g30 — ((1,11og 1823,
05-0,7)1,5—(1,561og 1823,05 - 0,8)) + (44.9 — 6,55
log30)logd +3dB

d=2,11 Km

c. Probabilitas Luasan Sel dan Tepi Sel

e dope(dB/dec) =449 -6,55logh 4

dengan :
hyg =30m
slope = 35,2249 dB/dec

Fm

w2

dengan :

F, =8dB

[ ] a=

T =8dB

a

8
82
a=0,7071
_10aloge

w2

dengan :

e b
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o =3,52249
T =8 dB
B 10.3,5224951oge

82

b=1,3522
o erf(a)=1-2Q(ay2)
erf (a) =1-2Q(0,7071,2)

erf (a) = 0,6826

o cerf(a,b)= erf(a'bb+ lj

b

erf (a,b) = erf(o’7071-1,3522 + 1}

1,3522
erf (a,b) =0,9593

e cxp(a,b)= exp(z'aé)b; 1)

exp(a.b) = exp(2'0’7071'1’3522 + 1]

1,35222
exp (a,b) =4,9173

e probabilitas coverage sel

n= 0,5[1 +erf (a) + exp(z'afz i 1j.(l - erf[a'bbJr ID

w=0,5(1+0,6826 +4,9173(1 - 0,9593))

n=94,14%

e probabilitas tepi sel
B=0,5+0,5¢erf (a)
B=0,5+0,5.0,6826
B =84,13%

4. Ste Sei Talo/Siring Agung Sektor 2
a. Sisi uplink

e ERPy
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ERP,[dBm] = P, ;s + Gys — Ly
dengan :

Pixms =24 dBm

G,s =0dBi

L, =0dB

ERP,,; =24 dBm+ 0dBi—-0dB
ERP,,; =24 dBm

PL

up

PL, [dB] = ERPy + Gy —L; —BS +Gy, —F 1 +Ggyp

sensitivity m m-up

dengan :

ERP,, =24dBm

Gs = 15,85 dBi
L, =3dB
BS iy = -120 dBm
Gy =0dB
E, =9dB
L, =3dB
Gsuo =0dB

PL, =24dBm+15,85dBi—3dB+120dBm+0dB-9dB-3dB+

0dB
PL,, = 144,85 dB

PLCOST—231

PL 05705 [dB] =46,3+33,6logf_, —13,82logh, — ((1,110g . —0,7)
hyg —(1,56logf_, —0,8))+(44.9-6,55loghs)logd
+Cy

dengan :

f.,, =1735,30 MHz
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hys =35m

hys = 1,5m

Cy =3dB

PL cos1.05;[dB] = 46,3+ 33,6 log1735,30-13,82 log35—((1,1 log1735,

30-0,7)1,5-(1,56 1og1735,30-0,8)) + (44.9 - 6,55
log35)logd +3dB

Perkiraan radius sel (d)

PLup = PLcosrom

144,85 dB = 46,3+ 33,6 log1735,30 —13,82 log35 —((1,1 log1735,
30-0,7)1,5-(1,56 log1735,30-0,8)) +(44.9 - 6,55
log35)logd +3dB

d=1,71 Km

b. Sisi downlink

ERPg

ERPys[dBm] =Py ps +Gps —L;

dengan :

P, =47,6dBm

G, =15,85dBi

L, =3dB

ERP,, = 47,6dBm +15,85dBi-3dB

ERP, = 60,45 dBm

PL . un

PL . [dB] = ERPy + G g = MS_ iy — Fn — L,
dengan :

ERP,¢ = 60,45 dBm

G s =0 dBi

MS =-100 dBm

sensitivity
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F =9dB

m

I =3dB
PL,, . =60,45 dBm+0dBi+100dBm—-9dB—3dB
PL, . =148,45dB

hd PLCOST-231

PL o515 [dB]=46,3+33,6logf,

c-down

0,7) hys — (1,56 log f

c-down

—-13,82logh s —((1,11og f,

c-down

—0,8))+ (44.9-6,55logh )

logd+C,,
dengan :
fosown = 1830,30 MHz
hyg =35m
hy,s =L1L5m
Cy =3dB

PL o503 [dB] = 46,3 +33,610g1830,30 —13,8210og 35 — ((1,11og 1830,
30-0,7)1,5-(1,5610g1830,30—-0,8)) +(44.9 - 6,55
log35)logd+3dB

e Perkiraan radius sel (d)

PLdown = PLCOST—231

148,45dB =46,3+33,61l0g1830,30 —13,821og35 — ((1,1log 1830,
30-0,7)1,5-(1,5610g 1830,30 — 0,8)) + (44.9 - 6,55
log35)logd +3dB

d=2,06 Km
c. Probabilitas Luasan Sel dan Tepi Sel
e slope(dB/dec) = 44,9 - 6,55logh 4
dengan :
hys =35m
slope = 34,7864 dB/dec
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dengan :
F, =9dB
T =8dB

a

9
82
a=0,7955
_ 10aloge

w2

dengan :

a = 3,47864

T =8 dB
_10.3,47864loge

82

b=1,3353
erf (a) = 1-2Q(a/2)
erf (a) =1-2Q(0,7955,2)

erf (a) =0,7498

erf (a,b) = erf (a'b; lj

b

b

erf (a.b) = erf[0,7955.1,3353+1j

1,3353
erf (a,b) =0,9722

exp(a,b) = exp(z'a;z i 1)

2.0,7955.1,3353 +1]

exp(a,b) = exp( 13353

exp (a,b) =5,7681

probabilitas coverage sel

= 0,5[1 +erf (a) + exp(z'al')t; hl 1j.(l - erf[ a.bb+ ID

A-17



pu=0,5(1+0,7498 +5,7681(1-0,9722))
n=9551%
e probabilitas tepi sel
B=0,5+0,5erf (a)
B=0,5+0,5.0,7498
B =87,49%

B. PERHITUNGAN PROBABILITAS LUASAN SEL DAN TEPI SEL

UNTUK RADIUSBARU
1. Ste Monginsidi-Kalidoni

Probabilitas Luasan Sel dan Tepi Sel

e slope(dB/dec) = 44,9 -6,55logh 4

dengan :

hys, =35m

slope = 34,7864 dB/dec

F

m

w2

dengan :

F =8,5dB

m

[ ] a=

T =8 dB
85

82

a=0,7510

a

_10aloge

"
dengan :
o = 3,47864
T =8dB
10.3,478641loge
T 82

b=1,335

b
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erf (a) =1-2Q(a4/2)
erf (a) = 1-2Q(0,7510,/2)

erf (a) = 0,7060

erf (a,b) = erf (a.bb+ lj

erf(a’b) = erf 0’751019335 +1
1,335

erf (a,b) =0,9640

exp(a,b) = exp(z'a;:; i 1)

exp(a,b) = exp(2'0’75 10.1,335+ 1)

1,335
exp (a,b) =5,339

probabilitas luasan sel

u= 0,5(1 +erf (a) + exp(la];)bz i 1j.(l - erf[a'bb-i_ 1)]

i =0,5(1+0,7060 + 5,339(1 — 0,9640))

n=95,02%
probabilitas tepi sel
B=0,5+0,5erf (a)
B=0,5+0,5.0,7060
B =8530%
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LAMPIRAN B
TABEL GAUSSIAN



TABEL GAUSSI AN

Q(y)

Q(y)

Q(y)

0.05 0.4=0] |03 i 14649 2.1 00179
0.1 (4602 0.1 0.1357 2.2 (.0139
0.15 (044413 |15 {11251 2.3 0.0107
0.2 04207 .2 01151 24 (0.0082
(.23 0400 3 |.23 (0156 2.5 (.0062
03 03821 13 00968 2.6 00047
(.35 (1.3632 | .35 (0883 2.7 {0035
0.4 YREED | 4 (.0808 2.8 0.0026
(043 (0.3264 | 45 (10733 29 (00019
0.3 0.30835 |.5 (10668 3 0.0013
.55 0.2012 |.55 (0G0 3. (.00
(.6 (.2743 | (0548 32 (00069
(.63 0.2578 |65 {10493 1.3 (100045
i, 0.242 |.7 0.0446 34 000034
(.75 (0.2266 1.75 0040 3.5 000023
08 02119 |8 IR 3.6 00006
(.83 0.1977 | B3 (1.0322 3.7 00001
(09 01541 |9 0.0287 I8 (.00007
(.93 0.1711 .95 (1.0256 3.9 {0.00005
I (.1587 2 0.0228 4 {0.00003
s 3.] lin 10 427
Tis 3.28 50 .0 1™ 4.78
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