Contoh perhitungan PathLoss dengan menggunakan tinggl antena 30 mir pada frekuensi 2.3 GHz

PL = A+ 10y log {d/d0) + 5 + APLF « APLhr
A= 32.45+ 20 log 10(f) + 20 log {dO}

APLI = 6 log (71900)
y=a-b*hb + chb

hb1 {mir} = 30

hb2 (mlry = 40

hr {mtr) = Rt

g0 (km) = Q.1

d (km} = 0.5

Ereq {MHz) 2300
Parameter

a 4.6

b 0.0075

c 12,6

1 {hb= 30mtr) 4,795

12 {hb= 40mir) 4615

Freq (MHz) 2300

da {km) 0.1

d {mtr} 0.5

APLT {dB) 0.497845

APLhr (dB} »12.70179

& (dB) 106

A {dB) 79.68455

10p"log(d/d0)  33.51581

Palh Loss 111.55952

d (km) Tarraln A

0.5 111.592

1 126.030

1.5 134.474

2 140465

25 145111

3 148.908

3.5 152118

4 154.899

45 157.352

5 159.546

5.5 161531

B8 163.343

65 165.008

7 166.553

7.5 167.98%

8 169333

8.5 170.596

9 171.786

95 172912

10 173.980

4
0.00G63
171
4.375
4.1675

2300
01
05

0,4978454
-12.701786
10.6

79.684557
30579938

108.66055

Terraln B
108.560
121.830
120.534
135.000
139.240
142,704
145633
148.170
150.408
152.410
154.221
155.874
157.355
158.803
16D.114
161.340
162.452
63.578
164 606
165.580

411666667
e

2300
0.1
0.5

0.49784541
-23.521825
83

796845567
28.7742652

93.7348421

Termln €

93.734
108127
113.376
118.519
122.509
125,768
128.524
130.912
133.017
134.901
136.605
138.161
139.592
140917
142150
143.304
144.388
145,410
146.376
147.293

d=g0

Path Loss (dB)

i80.0
170.0
160.0
150.0
14040
130.0
120.0
1100
100.0

50.0

80.0

PathLoss Model; f= 2.3 GHz

L

ulé

= il
| gy

D {km)

—+—Temain A —#— Temain B

Terrain C - »-- FSJ

FS
93.663
9b.6B4
103.208
105.705
107 642
109.227
110.565
111.725
112,748
113.664
114491
115.247
115.942
116.585
117.185
117.746
118.272
118.768
118.238
116.684
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'6‘0"?”6'0'0"&"'
nParamater S Unlt

Ve s

.-BPSK thk 16QAM  64QAM

Transmltter .
I 025 025 . 0.25 0.25
_ " . ',‘24 00 24.00 ' 2400  24.00
L 001 - ---1‘ 007 .00 - -1.00
[P 16 00 16, 00__:'_ 16 00 18.00

i 38, 00.' - - 38. 00' 39.00 . 39.00

‘--;:1300,-.'33 8. 00 - 18.00
000 0,00 . 0.00
. 82.00 . -86.00 .-77.00

52,00 14900, 143.00 . 134.00]

-.\;"--.-2.."05:.;“ 200 2,00
L7400 70 4.00 - 4.00

ooo SLQ00. . 000 - 0.00

14600 '.143_.6‘0‘ - 137.00 - 128.00
1011430 112.90 110.00 . 105.70
2 300 00 * 2,300.00 . 2,300.00 .2,300.00
040, 7. 040 . 040 . '0.10
40.00° " 40,00 .- 40.00 © -40.00
480 . 480 480 - 480
‘080 050 - 050 0.50
. =23.52 2352 . -2352  -2352
1060 1060 . 1060 10.60
. 79.58  79.88 . 79.68 79.68
© 23.02 -23.02 2302 2302

'”.*km ﬁ — 439 380 2.85 1.85]
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SUMMARY

Skenario | Skenario Il
BPSK BPSK
75% sewa 60% xawa E0% mowa 40% sowa 76% sewa 60% sowa  |50% sowa 40% sowa
NPV {36,848.11) {238,619.62) {267,393.35) (356.167.07} HPY (257.249.58)] (30{,329.87) ({3MW0,716.71) {360.103.59
IRR -13% [ HNUK! ANUM! IRR ALY HNUM! HHUM! HHUM!
PR 0.82 1.02) [1.59 [2.16} PR (1.20} {1.63) {1.91) {2,201
PEP 1.10 2.23 .00 4.60 pap 2.22 2.78 .34 4.18
BEP 4.70 878 11.62 17.08 BEP 0.49 11.88 14.28 17.87
QPSK QrsK
75% aowa ED% mewn 60% mowa 40% mowa T6% sewa 60% sowa 50% mewa 40% sowa
NPV 49,357.01 [152,384.50) {211,158.23) (269,931.95) NEY (171,014.46)) {215,004.75)] [244.481.61) (273.868.47)
IRR 19% gNUMI HHUM! #HUMI iRR ENLUIKSE HNLM! HHUM! FHUKI
PA 1.68 [0.55) (1.27) (1.67) PR {0.78) {1.31) (1.67) (2.62)
[:=]d 0.58 1.79 2.42 37 PEP 1,77 222 2.66 334
BEP 3.83 7.22 8.54 14.04 BEP 7.75 9.71 11.67 14.61
16QAM 16QAM
| _ 75% sawa 60% Sewa 50% aowa 40% sowa 7E% Bawa 60% sowa  |50% sewa 40% =awa
[NPY 138.715.63 (65,055.68} {123,829.60) (102,603.32) NPV (83.685.83)| (127.766.12)]  (157,152.93} {186.5339.85)
IRR 58% IHUM! FNUMI HHUM! IRR HNLIMI EHUM! ANUM! ANLIM!
PR 3.43 0.3 (0.50} (1.50) PR 0.02 [0.66} {1.11) {1.57)
PBP {.68 1.4 1.91 2.93 FBP 1.38 1.73 2.07 2,60
EP 295 5.5 7.46 10.98 HEP 6.00 71.52 9.05 11,33
G4AC0AM 640AM
T6% aewa 60% sawa 50% sown 40% =awa 76% mowa BO% =awa  |50% sowa 40% mowa
NPV 1B7.493.48 {14,270.05 {73,051.78) {131,825,50} HPY {32,808.01)| (756.088.30)] {106.375.16) (135.762.02)
IRR 92% -B% BHLIM ANUMI IRR H#HLUM! ENUM! HHLIM! HHUM!
PR 4.97 1.1 {0.02) {114} PR 0.75 {0.09) [0.E5) [1.22)
FBP D.54 1.15 1.56 2.40 PEP 1.11 1.39 1.67 2.08
BEP 2.44 4.71 G.24 9,19 BEP 4.92 5.25 7.51 £.42
NPV {x1000000) - S¥enarlo | KPV (x1000004) - SKonarlo ||
300,000.00 Goo =
=i Al
200,000.00 {50,004 60) —
[100,000.00) -
100,000 00
{150,000.00)
000 =
{200,000 00] 4
{100,000 00)
. {250,000 00} 4
{200.000 00) 1— {300.000.00) |
{300,000.00) (350,000.00} | |
{400,000 B0} - {400.000.00)
O75% sowa WE0% sowa O50% agwa O 40% arwn [nrs% sowi WE0% srwa O50% sewa O40% aowa
PBP - SKanario | PBP : SKonarlo Il
450
ey d.m 1
350
100 .
] 250
N m 200 o
|| 150 [ ]
| | 1.00
| | 050 -- — E -
ki [ 000 A L '
QPSK 150AM 240AM BPSK QPSK 160AM B4OAR

[D?&% sowa B0 sewo D50% sowa D40% sowa [

O75% 3owa BG0% sowa D50% sowa D4D% smwa |
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BEP - SKanacde |

BEP - SKanario ||

2000
16 00
16 00
1400 [
1200 —
10 00
800 = —
6 00 —
400 —
200
uw . i
BPSK QAPSK 1634 GACAM aPsK QAPSK 160AM B40AM
[D?S% sewh H60% Aown O50% sowa O40% sowa ] O75% sewa ME0% sewa O50% sowa O40% sewa ]
|
TOTAL INVESTASI CAPEX-OPEX par Modulasl
Modulasi CAPEX l_ OPEX 700,000,000,000.00
BPSH, BRI |575,362 537 278,16
QPSK RS a il 476, 761,749,955 71 ), 000, 000,000.00
16QAM 7,250,274,900.00 265,019,880, 120.20
G4QAM | B3, D07 B71,642.50]303.078.256,220.38 500,000,000,000 00
= 400,000.000.000 00 - — CAPEX
2 y ! . 0
"~ 300.000,000,000.00 = B=OLEX
200,000,000,000.00 ‘
100,000,000, 000.00 n
0.00 - . .
BFSK OPSK 160AM S40AM
Skonarla | Shanario I
PBP PBP
[BPEK Tahun Bulan Hari BRSK Tahun Bulan |Hari
TE% 5.70 1 1.205573158 1 7 T6% 2.22 2 2 530458641 2 19
60% 2.23 2| 2.717R55536 2l 22 60% 2.78 2 9.342901382 ] 11
50% 3.00 3| 0.039037261 [1] 2 50% 3.34 3 4.055344125 4 2
40% 4.60 4] 7224489777 7 7 40% 4.18 d 2.124DDBZ37 2 4
QPSK QPSK
76% 0.88 0] 1051277459 10y 16 7% 1.77 1 9.2448515 9 ]
60% 1.79 1 9,525934 540 9] 16 ({3 2.22 F] 2.610504956 Z 19
50% 2.42 2] 5.050533972 5 2 50% 2.66 F 7.9769484 13t 7 30
A0% 3.77 3]  B.533145866 al 17 40% 334 3 4.026012598 4 1
16QAM 16Q2AM
T6% 0.58 0] B.152410584 ] 5 6% 1.38 1 4.5241334893 4 16
60% 1.41 1| 49743972757 4] 30 60% 1.73 1 B.709994548 B 22
50% 1.01 1 10.92478369 10] 8 50% 2.07 2 0.695855403 Q 27
40% 2.93 2| 1117106517 11 g 40% 2.60 2 7.1745648585 7 ]
640AM S40AM
5% 0.54 0]  6.536731441 &l 17 T5% 111 i 1.252775209 j] 9
60% 1.15 1 1.8593920164 1| 26 BOY: 1.39 i 4.670797092 4 21
60% 1.56 1 6.731681718 6] 22 50% .67 i 8.048618976 8 4
40% 2.40 2| 4.750258828 4] 23 40%, 2.09 2 1.115651801 1 4
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SUMMARY

Skenario | Skenario |l
BFSHK BPSK
TE% sowa 650% sowa 50% sewa 40% sewa 75% sowa £0% 3owa 0% sowa 40% sewa
NPV 74,281.68 {127,389.83)]  {1B6,161.56) (244.637.2B) NPV (146.019.79)]  (100.100.08) (219.4B6,94} (248.873.80)
IRR 20% PHUM! EHUM! INUM! IRR gHUM! ANUK! AN ENUM!
PR 221 {0.16) {0.84) (1.53} PR _0.3%n {0.89) {1.23) [158)
PEP 0.90 1.85 2.40 3.82 FAP 1.82 2.28 2.75 .44
BEP 3.59 6.79 8.08 13.21 BEP 7.28 B.12 10.86 12.73
aPsK QPSK
TEL aswa 60% sewa 50% newa 40% sawa 75% sowa G0% sowa 50% sowa A40% sewa
NPV 141,434.94 {60.336.57)]  (110,110.28) [177.884.01) NPV (78.966.52)] (123.046.81) [152.433 .57) (181,820.54)
IRR 57% ENUMI FNUMI HHUM! IRR ENUMI ANLM! HNUM! INUMI
PR 3.42 .45 {0.41) {1.28) PR 0.18 {0.47) (0.90) [1.33)
PBF 0.71 1.48 2.00 3.07 FBP 1,45 1.51 2.18 273
|BEP 291 5.56 7.28 10.84 BEP 5.92 742 8.93 11.18
16QAM 16QAM
75% sewa 60% sewn 50% aewa 40% sawa 75% aowa G60% sowa 5Q0% sowa 40% sowa __
NPY 206,379.83 4.560.32 {54,205.40) {112,879.12} NPV [14.061.63)] ({58,141.92) (87.52B,78) (116,915.85)
IRR 98% 2% FNUMI FHUM! IRR -10% ANUM! ANUM! FHUMI
PR 5.25 1.47 0.37 {0.73 PR 1.12 0.30 (0.25) {0.82)
PBP 0.56 1.8 1.59 2.45 PEP 1.33 1.42 1.71 214
BEP 2.28 4,38 5.81 B.56 | BEP 4.62 5.80 8.97 B.74
64QAM GAQAM
. 75% sawa 60% sowa G0% s0wa 40% sowa 75% sowa 60% sowa 50% nawa 40% sowa
NPV 244,870.55 43,058.04 (15,674 .68} [F4.448.41) NPV 24,465.09 {19.611.21) (48,998.07) (78.384.93)
IRR 138% 25% -1 1% FHUML IRR 18% -10% ANUM! gHUMI
PR 7.7 2.47 1.10 {0.27) PR 2.03 1.01 0.32 10.16)
PapP 0.44 0.96 1.30 2. PBP 0.91 1.14 1.37 172
BEP 1.87 3.64 4.88 1.20 SEP 3.84 4.82 5.80 7.28
NFYV (z1008000) - SKenario | NPV (x100080D) - SKonario Il
300,600 00 50,000.00
' IE
200.000.00 Q.00 = -
LU AN
{50,000 00} =
100.000.00 .
(100,000 00}
0.00
{15D,000.00)
{100,000 00) 1
{200,000,00)
{200,000 00) I ~ = {250,000 00
(300.0:00.00) 1300,000.00)
D75% sowa ME0% sown DS0% sawa 040% sowa | [O75% sown WED% sawa D150% sowa 0140% 1wa
FBP - SKonario | PBP - SKonario )l
4.50 400
4.00 — 350 oo
150 200
aco B 250 [
250 4= = __
200
200 5
150 | | | i 50 ﬁ -
1.00 | 100 (-
T H | o= .
aoa i 000 &
BPSK OPSK a0AM QdAM ERSK QPSH 160AM B40AM
ID?S‘-’: sowa WE0% sewa 0507 sowa O0140% sowa LD}'S'.-': sewa HED aewn D505 sewn 04053 SIIWIIJI
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BEP - SKonario |

HEP : SKenaro

1400 16 00
1200 14 00
1800 - ] - 1200
o 1000
800
600 _ —|
, R - 400 E
- — — 200 I &
. E R E v i
; b 000 =
aPSK apsK 1BQAM B50AM BPSK QPSK 109QAM 840AM
[075% sewn WB0% sown OS50% sowa O40% sowa | 0O75% sowa ME0% sewn [50% sewa O40% 3own
TOTAL INVESTASI CAPEX-OPEX per Modulasl
[Modulasl] CAPEX CPEX 450,000.000.000.00
|BPSK | #enocsnicsidly| ERRHESREIIION
GFSK TEFTTITT I T I 400,000,000,000.00
[160AM_[65.561,322.009.00| Iesdassiraaasss 3505,000,000,000.00 -
CIQAM [74.611,087,642 50| erssedidasnaiey
300,000,000,000.00
2 250.000.000,000.00 - —e—CAFEX
= 200,000.000,000.00 1 ——OPEX
150,000,000,000 00
100,000,000.000 00
50,000,000,000 00 - -
0.00 —
BPSK  QPSK  1B0AM  BSOAM
Skanario | Skonario Il
PBP PBP
BPSK Tehun Bulan Hari BPFSK Tahup Bulan |Hari
75% 0.60 0] 10.83403829 0] 25 76% 1.62 1| 9.88738BS11 [ 27
80% 1.85 1] 10.14535547 1w 5 60% 228 2 3.41406422 3 13
50'% 248 2| 5884295727 5[ 27 60% 275 2|  8.940738529 B| 29
40% 3.82 3| 9813077634 o)y 25 40% 3.4d a| 5230752493 5 ?
QPSK QPSK
76% 0.71 o] B.570865603 3] 18 76% 1.45 1| 5181043532 5 11
50% 1.48 1] 57081765945 5[ 23 60% 1.B1 1| 9.7568132497 9 23
§0% 2.00 2| 0010781847 o] 1 50% 2.8 2] 2.151221462 2 5
40% 3.07 3| 0.631693591 o] 25 40% 2.73 2| 8.743854908 8 23
160AM 160QAM
76% 0.56 0| 6.691682587 621 76% 1.13 1 1,6026775 [ 19
£0% 1.18 1] 2158577789 2] s 60% 1.42 1] 5058174556 5 2
§0% 1.59 1} 7.133818703 7 & E0% 171 1] 8513672413 a 16
40% 245 2| 5374160864 s| 12 40% 2.4 2|  1.69601@597 1 21
E4QAM 640AM
76% 0.44 0] 5333778874 5[ 11 75% 0.91 of 1o.sssaroer! 10| a7
60% 0.95 0|  11.54043607 z2[ 314 60% 1.14 1| 1663515923 1 20
50% 1.30 1| 23609714375 o 60% 137 1| 4438861572 4 14
A0% 200 2| -0.014645882 o] -1 40% 1.72 1| 4.604780047 [ 18
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