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BAB V 

KESIMPULAN 

Dari hasil pembahasan dan analisis data yang telah dilakukan, maka 

dapat diambil kesimpulan bahwa : 

I .  Untuk mengatasi titik dacrah yang terdapat blankspotnya, pada 

lantai satu gedung Paskal Hyper Square sebaiknya menggunakan 

lima antena indoor. 

2. Hasil perhitungan pada antena keempat yang dihasilk.an dari 

perhitungan hasil level sinyal didapat sebesar -83.95 dBm. Dari 

hasil level sinyal yang diterima tersebut termasuk kategori buruk 

atau jelek yaitu dibawah standar sebesar -70 dBm. Hasil tersebut 

membuktikan pada hasil pengukuran walktest sama dengan hasil 

level yang diterima bahwa adanya daerah yang blankspot. 

3. Hasil perhitungan untuk antena kelima didapat jarak area cakupan 

pada antena tersebut sebesar 34.43m. Sedangkan dari hasil 

observasi lapangan bahwa jarak titik antena keempat ke daerah titik 

yang terdapat blankspot sebesar I Sm, dari hasil perhitungan yang 

halangan berupa beton (concrete) hanya sebesar 3 .3 1m,  sehingga 

pada daerah titik yang terdapat blankspot akan dapat tercover 

dengan penambahan antena kelima pada lantai satu gedung Paskal 

Hyper Square. 



LAMPIRANI 

Data Walktest dan Konfigurasi Antena 

Repeater 



63 

DAFTAR PUST AKA 

I. Young, Peter, GSM System Overview, Aircorn International, 

England, 2002. 

2. Roger L. Freeman, Telecomunication System Engineering. 

3. Debby Nahl Fall, "GSM-Global System Mobile Communication", 

2004. 

4. TELKOMSEL "IndoorCellPlanning_Planning.pdf Training Cell 

Planning. 

5. Gemi A. Firdaus, "Optimalisasi Jaringan Indoor Coverage di 

Gedung Mashill lantai 22" Skripsi STTJ, 2005. 

6. Ericsson, Cell Planning Introduction. 

7. www.cornrnscope.com/andrew 

8. http://www.pacificwave-wireless.com/inbuilding.htrnl 



U 

> 
U 
I- 

Gl 

' I  1  f  « ,  

E  

i 5as 
e s ; a  

:y 
•  

. .  

I  

c  

0  
.  

-  0  

e  

0  
(.)  

c  

-  c  

0  

o  

<D  
c  

0  
.  

-  c  

•  -  Ill  
00  

>  
c  

2  
...  

0  

2  
w  
h  

�  �  �  �  �  
e  du" 

-_ s 

l  

g·7" " 

-) 
i/_ 
ir g 3 a 2  c  a  o  

o  

7 ? 5 5  
.  .  �  

=  
•  

2  

¢  

-l  

:..:i  
w  

�  

h  
V  



LAMPIRANII 

Tabel Power Distribution dan Coverage 

Distance 



SITE NAME Paskal Hyper Square 

POWER DISTRIBUTION ( GSM 900 ) 
I AL14 A-L1-3 I AL1-2 I AL1-1 

f REPEATER OUTPUT POWER dBm 26,00 26,00 26,00 26,00 

2 CABLE LENGTH 1 1 / 4 ( m )  1  1/4 0,0565 

From antenna to spitter I 

� 
to splitter II 

c Ill 
« 
u To Repeater 

TOAL LENGTH ( m )  0,00 0,00 0,00 0,00 

TOTAL loss cable ad8 0,00 0,00 0,00 0,00 

3 CABLE LENGTH 7/8 ( m )  7/8 0,0387 

From antenna to spitter I 

to splitter II 

Ill 

� IV 
c 
at V u 

VI 

To Repeater 

TOTAL LENGTH ( m )  0,00 0,00 0.00 0.00 

TOTAL loss cable 08 0,00 0,00 0,00 0,00 

4 CABLE LENGTH 2 ( m )  1/2 0.0685 

from antenna to spitter I 

� to splitter II 
J 

ct It 
<t 
u 

To Repeater 

TOT AL LENGTH ( m  )  35,00 25,00 63,00 50,00 

TOTAL loss cable 08 -2.40 -1,7 4,32 -3,43 

5 Quantity of SPLITTER pcs 

L 2 - way  -3.0 1 1 1 1 
d 

a 
a 3 - way  4.8 1 1 1 1 

0 
u 4 - way  6.0 
• ar Quantity of COUPLER pcs 

E Directional Coupler -1.5 1 1 1 1 
3 
a Hybod Coupler I -3.0 � 

,-.. 
TOTAL loss splitter dB -9,30 -9,30 9.30 9.30 

• 
Quantity of JUMPER w t  per03 meter ) pcs 0,1050 1 1 

JUPER /? ( per 1 meter) pcs 0,1050 1 1 

JUMPER 12 ( po  5  meter) ps 0,1050 

7 Quantity of CONECTOR pcs 0,1 6 6 6 6 

TOTAL loss jumper and connector 08 0.41 0,41 0.41 041 

-� TOTAL LOSS POWER 08 -12,10 -11,42 -14,02 -13,13 

• 
ANTENNA GAIN 8 2 2 2 2 

9 RADIATED POWER [EIRP) dBm 15,90 16,58 13,98 14,87 



LAMPIRAN III 

Spesifikasi Repeater, Antena, Feeder, Splitter, 

· Coupler, Connector, dan Jumper 
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Indoor Omnidirectional Antennas -- Multi-band 

A M P S / C D M A / G S M / P D C / P C N / D E C T / P C S / U M T S  

Vertical Polarization 

741 572, 741 571 

• The antenna can be operated in all frequency ranges simultaneously. 
• The antennas need no additional groundplane. 

MTHRH En 

Antennen · Electronic 

Frequency range 

VSWR 

Input 

Gain 

mpedance 

Polaniaton 

Max power (per band) 

Weight 

Diameter 

Hegtt 

Matenal 

Mounting 

Grounding 

Available accessories. 

741 572 741 571 

824 - 960 MHz 876 - 960 MHz 
1425 - 2170 MHz 1710 - 2170 MHz 

<20. 824- 960 Mtz  <1.8 876- 890 MHz 

<20. 1425 - 1710MHz <1.6: 890-- 960 MHz 

<1.6: 1710 - 1990 Mtz < 1.6: 1710 -- 1990 MHz 

<20 1990- 2170MHz <20. 1990-2170 MHz 

1 x N  female 

2 08i 

50 

Vertical 

50 Watt (at 50 C ambient temperature) 

40oo ] 3oo 
260 mm 210 mm 

78 mm (without connector) 

Base Aluminum. 

Protective housing: High impact polystyrol, 

colour. white 

Additional painting is possible 

Three holes in the base enable a mounting on 

the ceiling. Two types of screws are supplied. 

For the N connector a hole in the ceiling with a 

diameter of 35 mm is required. 

All metal parts including the inner conductor are 

DC grounded. 

Broadband power splitters and tappers 

(800 -- 2200 MHz) 

 
0260mm 

741 572 

min. dia. 35 mm 

Type No. 

Indoor 800/2000 360° 2dBi 
Indoor 900/2000 360° 2dBi 

'.6 

13 mm 

N connector, female 

t 
Clip the protective housing into position after 
the antenna has been mounted with the help 
of the three supplied screws. 
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I 

1/2" Foam Dielectric, 

LDF Series - 50-ohm 

f 

LDF4-50A 

Description Type No. 

insert suffnx nurnber from Low VS WR Spec d cations, table. page 498 

Characteristics 

Cable Ordering Information 

Attenuation and Average Power Ratings 
Frequency Attenuation Attenuation Average 

MHz d8/100 ft d8/100 m Power, kW 

0.5 0.045 0.149 40.0 

1 0.064 0211 35.8 

1.5 0.079 0.259 29.2 

2 0 091 0.299 253 

10 0205 0672 11.3 
20 0291 0954 193 

30 0357 1 .17 6 46 

50 0463 152 4.98 

88 0.619 2.03 3713 

100 0661 211 349 

108 0.688 2 26 336 

150 0.815 267 283 

174 0.880 2 89 262 

200 0.946 310 244 

JOO 117 3 83 1.97 

400 1.36 446 170 

450 1.45 475  159  

500 153 5 02 1 5 1  

512 1.55 5 08 149 

600 1.69 553 1.37 

700 1.83 6.01 126 

800 1.97 6 46 117 
824 2.00 6.56 115 
894 2.09 6.85 1.10 

960 217 1.12 1.06 

1000 2 22 1.28 1.04 

1250 2.51 823 0.921 

1500 2.71 9.09 0833 

1700 291 974 0.777 

1800 3.07 10.1 0.753 
2000 3.25 10. 0.710 
2100 3.34 11.0 0.691 
2200 343 11.2 0673 
2300 3.52 11.5 0657 
3000 4.09 134 0.565 
3400 4.39 144 0526 
4000 4.82 15.8 0.479 
5000 5.49 18.0 0421 
6000 6.11 20.1 0.378 
8000 1.26 238 0318 
8800 7.69 25.2 0.300 

Standard Conditions.: 

For attenuation VS WR 1 0,  ambient  temperature 20C (68F) 

For Aver age Power, VSWR10, ambient temperature 40C (104F), inner 
conductor temperature 100C (212F), no solar loading 

Copper 

50 + 1  
88 
88 
40 

0.45 (1.48) 
058 (1.90) 

4000 

8000 
2310758) 

0.058 (0.19) 

LDF4.-50A 

LDF4RN.-S0A 

LDF 4RN-50A 

LDr4P.-50A() 

Sec page 590 

Copper-Clad Aluminum 
0.63 (16) 
0.55 (14) 

0.189 (4.6) 

1.11 
5(125) 
15 (50) 

28(38) 

015 (0.22) 
250 (113) 

1 1 0  (2.0) 

Outer Conductor 

Mechanical 

Impedance, ohms 
Maximum Frequency, G 

Velocity. percent 
Peak Power Rating. kW 

dc Resistance, ohms/'1000 ft (1000 m) 

Inner 

Outer 
dc Breakdown, volts 
Jacket Spark, volts RMS 
Capacitance, pf/t (m) 
Inductance, pH/ft (m) 

Electrical 

Inner Conductor 
Diameter over Jacket, in (mm) 
Diameter over Copper Outer Conductor, in (mm) 
Diameter Inner Conductor, in (mm) 

Nominal Inside Transverse Dimensions. cm 
Minimum Bending Radius, in (mm) 

Number of Bends, minimum (typical) 
Bending Moment, lb-ft (N-m) 

Cable Weight, oft (g/m) 
Tensile Strength, lb (g) 
Fat Pete Crush Strength, lb/in (g/mm) 

Jumper Cable Assemblies - See page 584 

/? Low VSWR. specify operating band 

Phase Stabilized and Phase Measured Cable 

Low VSWR and Specialized Cables 

1/2 Fire Retardant Jacket (CATVX) 
1/ Fire Retardant Jacket (CATVR) 

Fire Retardant Cables 

1/2 Standard Cable, Standard Jacket 

Standard Cable 

Customer Service Center - Call toll-tree from • U.S.A, Canada and Mexico 1-800-255-1479 
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7/8" Foam Dielectric, 

LDF Series - 50-ohm 

LDF5-50A 

inset sulfur number from Low VSWR Specifications table, pa9e 508 

Description Type No. 

Characteristics 

Cable Ordering Information 

Attenuation and Average Power 

Frequency Attenuation Attenuation Average 
MHz d8/100 f dB/100 m Power, iW 

0.5 0.025 0.081 91.0 

1 0.035 0.115 78.6 

1.5 0.043 0.141 64.1 

2 0.050 0.163 55.5 

10 0.112 0.366 24.6 

20 0.159 0.521 17.3 

30 0.195 0.641 14.1 

50 0.254 0.833 t0.8 

88 0340 112 8.08 

100 0.364 1.19 7.56 

108 0.378 1.24 126 

150 0.449 147 6.12 

174 0.486 1.59 5.66 

200 0.523 1.72 5 26 

300 0.649 2.13 424 

400 0.7S8 2.49 3.63 

450 0.808 2 65 3.41 
500 0.855 2.81 3.22 

512 0.866 2.84 317 

600 0.945 3.10 291 

700 1.03 3.37 1.67 

BOO 1.11 3.63 2.48 

824 1.13 3.69 244 

894 1.18 3.87 2.34 

960 1.23 4.02 2.24 

1000 1.25 4.12 2.19 

1250 1.42 4.67 1.93 

1500 1.S8 5.18 1.74 

1700 1.70 5.56 1.62 

1800 1.75 S.75 1.57 
2000 1.86 6.11 1.48 

1100 1.92 6.29 144 

2200 1.97 6.46 1.40 
2300 2.02 6.63 1.36 
3000 2.37 7.76 1.16 
3400 2.55 8.37 1.08 
4000 2.81 9.23 0.978 
5000 3.23 10.6 0.853 

Standard Cod ton 

For Attenuation VSWR10, ambient temperature 20C (68F) 
For Average Power VSWR 10, ambient temperature 40C (104F), inner 
conductor temperature 100C (212F), no solar loading 

Copper 

Copper 
1.09 (28) 

0.98 (24.9) 
0.355 (9.0) 

2.11 

10 (250) 
15 (50) 

12 (16.3) 
0.33 (049) 

325 (147) 

80 (1.4) 

LDF5-50A 

LDF SRN-50A 

50 + 1  
5.0 

89 

91 

0.32 (1.05) 
0.36 (1.18) 

6000 
8000 

22.8 (75.0) 
0.057 (0.187) 

LDFSP-S0A-() 7/8° Low VSWR. spec!y operating band 

Mechanical 

Impedance, ohms 
Maximum frequency, GHz 
Velocity, percent 
Peak Power Rating. kW 

dc Resistance, ohms/1000 t (1000 m) 
Inner 

Outer 
dc Breakdown, volts 
Jacket Spark, volts RMS 
Capacitance, pf /ft (m) 

Inductance, pH/ft (m) 

7/8 Standard Cable, Standard Jacket 

Electrical 

Low VSWR and Specialized Cables 

Standard Cable 

Outer Conductor 
Inner Conductor 
Diameter over Jacket, in (mm) 
Diameter over Copper Outer Conductor, in (mm) 
Diameter Inner Conductor, in (mm) 
Nominal Inside Transverse Dimensions, cm 
Minimum Bending Radius, in (mm) 
Number ol Bends, minimum (typical) 
Bending Moment, lb-ft (N-m) 
Cable Weight, lb/ft 0kg/m) 
Tensile Strength, lb (kg) 
Flat Plate Crush Strength. Ib/in (g/mm) 

1I8 Fire Retardant Jacket (CATVR) 
Fire Retardant Cable 

A 75ohm ) diameter cable is available Contact Andrew for turther 
information 

Customer Service Center - Call tol-tree from • U.SA, Canada and Mexico 1-800-255-1479 



oduct Speci f ications 
-CPUSE-LN 
-way Low Power Splitter, 698-2700 MHz 

ARACTERISTICS 

A ComrScope Cor0any 

t r i ca l  S p e c i f i c a t i o n s  

ating Frequency Band 

rder IMD 

rder IMD Test Method 

698 - 2700 MHz 

-130 dBc (relative to carrier) 

Two +43 dBm carriers 

ge Power, maximum 50 W 

pative Loss at Frequency Band 0.3 08 @ 698-2500 MHz 

dance 50 ohm 

tion Loss at Frequency Band 0.3 d8 @ 698-2500 MHz 

ion at Frequency Band 20 d8 (@ 698-2700 MHz 

0.4 08 @ 2500-2700 MHz 

0.4 08 @ 2500-2700 MHz 

Power, maximum 

r Rating, Combining 

Rating, Splitting 

ed Power, maximum 

n Loss 

oss 

ral S p e c i f i c a t i o n s  

Type 

ce 

o n i c o l  S p e c i f i c a t i o n s  

ontact Plating 

Contact Plating 

mmscope.com/andrew 

1 k W  

0.5 W 

50 W 

3 W  

20.8 8 

3.0 d8 

1 .2 :1  

Splitter 

N Female 

Black 

Silver 

Trimetal 

l o # e 6 vol 0 @ @ e s .  
Moman.Scope, loc. All rights reserved. 

identified by au "  are registered trodmarls or trod@marks, respectively, ol CommScope All specifications ore subject to change. 
Commscope .corn/andrew lor th most current inlormation 



oduct Specificat ions 
PUSE4-N 

i r o n m e n t a l  S p e c i f i c a t i o n s  

upmEw. 
A CommScope Compony 

lication 

ess Protection Test Method 

rating Temperature 

tive Humidity 

e n s i o n s  

ht 

1th 

weight 

h 

ked D i m e n s i o n s  

ht 

th 

ing Weight 

ne 

h 

Indoor/Outdoor 

1EC 60529:.2001, IP65 

-25 ·Cto +85 C ( - 1 3 ° F t o  +185 °F) 

Up to 100% 

22.00 mm 1 0.87 in 

107.00 mm I 4.21 In 

240 .009 ]  0.53 lb 

79.00 mm \ 3.11 in 

40.0 mm I 1 .6 in  

130.0 mm I 5 . 1 i n  

290.00 g I  0.64 lb 

520.0000 cc 

100.0 mm I 3.9 in 

u l a t o r y  C o m p l i a n c e / C e r t i f i c a t i o n s  

€y 

2002/95/EC 

mmscope com/ondrew 

Classification 

Jon he 6 vol 0 on. @ e a .  
mmScope, hoc. All rights reserved 
prls identified by oe "  are registered trademarks or rodmarks, respectively, ol CommScope. All specifications ore subject to change 
corm4cope.com/ondrw lor the most current information 



oduct Specifications 
CPUSE-LN 
e-way Low Power Splitter, 698-2700 MHz 

ARACTERISTICS 

%osw 
A ComrrScope Corpany 

t r i c a l  S p e c i f i c a t i o n s  

ating Frequency Band 

rder IMD 

rder IMD Test Method 

698 - 2700 MHz 

-130 dBc (relative to carrier) 

Two +43dBm carriers 

ge Power, maximum 50 W 

ative Loss at Frequency Band 0.6 dB @ 698-2700 MHz 

dance 

ion Loss at Frequency Band 

ion at Frequency Band 

Power, maximum 

r Rating, Combining 

Rating, Splitting 

ed Power, maximum 

n Loss 

0s$ 

r a l  S p e c i f i c a t i o n s  

Type 

ce 

a n i c a l  S p e c i f i c a t i o n s  

Contact Plating 

Contact Plating 

mscope.com/andrew 

SO ohm 

0.6 0d8 @ 698-2700 MHz 

20 d8 @ 698-2700 MHz 

1 kW 

0.5 W 

50 W 

S W  

19.1 d8 

4.8 0d8 

1.25:1 

Splitter 

N Female 

Black 

Sliver 

Trimet al 

Jo n t e 6 ol o @ @ e . .  
ommScope, inc. All rights reserved. 

identified by or " or  registered trod«marks or trodemorks, respectively, ol CommScope.All specifications ore subject to change 
Commscope com/andrew tor the most current inlorration 



oduct Specificat ions 
PUSE4-AN 

i r o n m e n t a l  S p e c i f i c a t i o n s  

%omew. 
A CommScope Company 

lication 

ess Protection Test Method 

rating Temperature 
tive Humidity 

e n s i o n s  

ht 

th 

weight 
h 

ked D i m e n s i o n s  

ht 

th 

ping weight 

e 

h 

Indoor/Outdoor 

IEC 60529.2001, IP65 

-25 Cto +85 · C ( - 1 3 ° F t o  +185 °F) 

Up to 100% 

22.00 mm I 0.87 in 

135.00 mm I 5.31 in 

500.00g 1  1 .10 lb 

111 .00mm I  4.37 in 

40.0 mm ] 1.6 in 

160.0 mm I 6.3 In 

600.009 I  1.32 lb 

832.0000 cc 

130.0 mm ] 5.1 in 

u la tory  C o m p l i a n c e / C e r t i f i c a t i o n s  

cy 

2002/95/EC 

&l! 

mm scope.com/ondrew 

Classification 

Jo the 6vol+on@e. 
ommnScope, lac. All right reserved 

identified by e" ore registered trademarks or trademarks, respectively, of CommScope.All specifications ore subject to change 
corns0p.comn/andrrw lo th most current information 



Product Specifications 

CFLSEN 
Directional Coupler, 698-2700 MHz 

CHARACTERS7CS 

Electr ical  Specif ications 

Ope·tung Frequency Band 

3rd Order 1Mp 

3rd Order [MD Test Method 

Avere owr, n a n  

Couphng Tolence 

698- 2700 Hz 

140 d8c [reltve to c e r )  

"o 4lcBmcarr er 

200 w 

0.8cB 

Impedance 0ohr 

Irsrton Los t Fr«qency Band 1 .548 $  698-2700 Ht 

Isolation t Frequency Band 

Pei Power, »fun 

Relected Power. mp«run 

Return Loss 

vSwR 

General Specihcat ions 

Device Type 

Interface 

Color 

Mechanical Specihcaton 

Inner Contact Plating 

Outer Cont»ct Pftng 

26 c8 699-2700 H: 

1 w 

40 w 

20.8 d8 

1.2.1 

Coupler 

Fer' 
Bi2i 

S r  

Tretl 

nvtonmental  Spec i f i cat ions  

Irdoor!Outdoor 

wwwcorr.ope com/'on@w 

2I0Cea.oo. le Al +g reed  
Alderl d b " rgo d ed«owl  o  ode.owl  ripely eC oecp Alge hoot r b c harg e  

rt tee.ea cu. he 

e.. 



oduct Spec ificat ions  
'NF-BH 

N Female Bulkhead for 1/2 in LDF4-50A cable 

AR4CT SICS 

uomEw. 
A CommScope Company 

era l  S p e c i f i c a t i o n s  

ace 

Style 

d 

ting Angle 

t r i c a l  S p e c i f i c a t i o n s  

ector Impedance 

ating Frequency Band 

Impedance 

rating Voltage, maximum (vrms) 

st Voltage 

Contact Resistance, maximum 

Contact Resistance, maximum 

tion Resistance, minimum 

ge Power 

Power, maximum 

ion Loss, typical 

ing Effectiveness 

scope com/ondiew 

N Female 

Straight 

HELIAX8 

Straight 

SO ohm 

0 -  8800 MHz 

SO ohm 

707.00 V 

2000 V 

0.30 mOhm 

2.00 mOhm 

5000 MOhm 

0.6 k W  @  900 MHz 

10.00 kw 

0.05 08 

-110  d8 

a h e f ol 0r @ %  
·" iomm Scope, lac. All rights reserved. 

ide led by au"ow registered trodernorts or rodemnorls, respectively, ol CommScope.All specifications ore wbit lo chong«. 
Commscope.com/ondrew for the most current information 



oduct Speci f ications 
fBH 

l i n e  D r a w i n g  

DREW. 
A CommScope Corpar, 

13/16 HEX 
20.7mn) 

1 
l]0.91 MAX 

[e3.mr) 

j 

13/16 ACRDSS FLATS 
Ce0.7nn) 

3/4 HEX 
(19.1mm3) 

0.93 MAX 
(236mn) 

2.67 MAX 
rs78ms)l 

MATES TD MIL-STD-340, 3041 DR EQUIVALENT 

0.625-24UNEF -2A 

OUNTING 

HDLE 

0.523 MIN 
(13 3rn) 

I 

0.633 MIN 
[16.1nn) 

I 

h a n i c a l  S p e c i f i c a t i o n s  

Contact Attachment Method 

Contact Attachment Method 

Contact Plating 

Contact Plating 

ment Durability 

ce Durability 

ace Durability Method 

or Retention Tensile Force 

ctor Retention Torque 

ion Force 

ion Force Method 

rizable 

Self-flare 

Solder 

Trimetal 

Gold 

25 cycles 

500 cycles 

IEC 61169-16:9.5 

890 N I 200 tbf 

5.42N-m ] 48.00 in lb 

66.72N ] 15.00 1bf 

MIL-C-39012C-3.12, 4.6.9 

No 

n s i o n s  

al Size 

ter 

1/2 in 

25.40 mm [ 1.00 in 

66.04 mm ] 2.60 in 

145.009 I 0.32 Ib 

o n m e n t a l  S p e c i f i c a t i o n s  

scope.com/ondrew oohetolrr@@.. 
omen,Scope, inc. All nights reserved. 

ols identified by doe"ore regibored trodemorks or trodemnorls, respectively, ol Com,Scope .All specificotioms ore subit lo change. 
corn 4ope.oe/ ondrw lo th most current inlormotion, 



LAMPIRANIV 

Data Denah, Peta Lokasi, Coverage Area, dan 

Indoor Walktest Overview 
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·s TELKOMSEL 

PT TELKOMSEL selaku pihak operator telah menetapkan standar nilai Rx Level 
atau daya penerimaan rata-rata yang dapat diterima oleh MS sebesar -70 dBm. Untuk 
menjaga kualitas komunikasi dan mencegah interferensi, beberapa warna digunakan 
PT TELKOMSEL untuk membedakan besarnya level sinyal radio. Indikator warna 
yang menjadi standar PT TELKOMSEL terlihat pada tabel berikut : 

lndilr Warna Standar PT ;!�KOMSEL 

-86 to -76 

Colour 

' .  Worst 
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JI. Manggar Blok AE 5/ 4, Kav. DPRD 
Pondok Kelapa Permai, Jakarta Timur 13450 

Telp. (021) 99603869 Email : gsbmjkt@gmail.com 

SURAT KETERANGAN 
NO : 022 / GSBM - HR /  V - 2 0  I  0  

Yang bertanda tangan dibawah ini : 

Nama 

Jabatan 

Alamat 

: Reza Ardhy F, ST 

: Manager Tekni.k 

: JI. Manggar Blok AE 5/ 4, Kav. DPRD Pondok Kelapa Permai 

Menerangkan bahwa mahasiswa dibawah ini: 

Nama 

NIM 

Fakultas 

Jurusan 

Perguruan Tinggi 

: Muhamad Sahrul Ibdani 

: 04210011 

: Tekni.k 

: Elektra Telekomuni.kasi 

: Universitas Darma Persada 

Yang bersangkutan telah melaksanakan magang dan pengambilan data dibagian Radio Network 

Planning periode 2 Februari s/d 19 Mei 20 I 0. 

Demi.kian surat keterangan ini dibuat untuk dipergunakan seperlunya. 

akarta, 21 Mei 2010 

T. GLOBAL SEJAHTERA BINA MANDIRJ 


