BAB V

KESIMPULAN

Dari hasil rancangan ini untuk frekuensi 23 GHz dengan ketinggian antena
dari permukaan laut 38 meter pada BTS Spotec dan ketinggian antena dari
permukaan laut 45 meter pada Kolektor BTS Simpang Batu Sari menunjukan
masih ada jarak dari LOS sebesar 6,193 meter.

Dari hasil perhitungan rancangan untuk Uplink diperoleh RSL sebesar -35
dBm dan Fade Margin sebesar 46 dB (Reliabilitasnya = 99,9972 %)
sedangkan untuk Downlink diperoleh RSL sebesar -3538 dBm, dan Fade
Margin sebesar 45,62 dB (Reliabilitasnya = 99,9968 %). Kualitas penerimaan
sinyal melebihi dari Reliability standart 99,995 %,

Dari hasil perhitungan dalam rancangan diperoleh E&/No untuk Uplink
didapat sebesar 60,85 dB dan untuk Downlink sebesar 60,47 dB. Sedangkan
untuk mencapai standar BER = 10°® (QPSK), diperlukan Eb/No sebesar 10,6

dB sehingga kualitas penerimaan sinyal diatas standar (BER < 10°),
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Terrain Data
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Terrain Data - SPOTECMD1-SMPGBATUSARIMD1.pl4
SPOTECMDISMPGBATUSARIMDA

Call Sign JKB114 JKBO31

Station Code BLD 24 TW 9 GF_SST

Latitude 06115438 S 06 11 4628 S

Longitude 106 45 3860 E 106 46 2280 E

True azimuth (%) 079 23 20.21 259 23 15.55
Calculated Distance (km) 1.351
Profile Distance (km) 1361
Ellipsoid GRS80

UTM zone 488 48S

Easting (km) 694.847 696.176

Northing (km) 9314.536 9314.780

Elevation (m) 10.91 15.26

Distance (km)Elevation (m)Ground Structure (m)

0.000 10.91 AG  18.0 m Building - Off Path Structure
0.040 10.18  AG  18.0 m Building - Start of Range
0.100 809 AG

0.200 1057 AG

0.300 1287 AG

0.400 1336 AG

0.500 13.14 AG

0.600 13.44 AG

0.700 13.72 AG

0.800 13.27 AG

0.800 1510 AG

1.000 1567 AG

1.100 11.26 AG

1.130 11.10 AG End of Range

1167 1080 AG 17.0 m Tree

1200 10.73 AG  17.0 m Building - Start of Range
1.300 1405 AG End of Range

1.351 1526 AG

Ground Elevations - AMSL, Structure & Antenna Heights - AGL
Ground Type
PG - Poor, AG- Average, GG - Good, FW- Fresh Water, SW - Salt Water

Off Path Building at 0.000 km-
Distance Off Path (m) 50
Ground Elevation (m)  10.9
Structure Height (m) 18.0

JKIA REPRESENTANVE OFFICE Tel. 62-21 521 0050 [Hunting)
th Floor - Menara Mulia Fax. 62-21 525 7580 [Marketing{togistc}
Gatot Subroto Kav, 9-11 62-21 525 7621 (Managemeni)

karta 12930 - Indonesia 62-21 526 5669 (Customer Service)
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Nokia FlexiHopper™ Microwave Radios -
fast set up of transmission links

Mokia FlexiHopper™ Microwave
Radios allow transmission links
to be established rapidly.

These versatile radios can be

set up quickly and easily to meet
a variety of transmission needs,
bringing cost savings and helping
rapid network rollout.

Operating in the 13, 15, 18, 23, 26
and 38 GHz frequency bands, Nokia
FlexiHopper Microwave Radios can
be used for many communication

needs providing connections e.qg. in

cellular, fixed and dedicated networks.

The Nokia FlexiHopper Microwave
Radio comprises an outdoor unit
and an indoor unit, which can be
selected from four different models,
In the Nokia MetroSite™ and

Nokia UltraSite™ solution the indoor
unit (FC RRI or FXC RRI) is fully
integrated in the base station.

The radie and BTS is connected using
a single Nokia Fexbus™ cable
allowing fast and simple instafiation.
Nokia FlexiHopper Microwave Radios
can also be easily deployed from
existing Nokia Talk-family Base
Station sites with the BTS integrated
RRIC indoor unit. This offers a cost
effective way t0 maximise the usage
of existing sites. Another option

is fo use the modular FIJ 19 indoor
unit which provides generai
telecornmunications interfaces and
mounts to a standard 197 rack.

OUQntG

Quante
Netzwerke GmbH

A totally new level of flexibility
Nokia FlexiHopper Microwave Radios
bring a new tevet of versatility when
both network capacity and coverage
are tequired.

All the features below can be used
to tailor and reconfigure the

transmission for fast and low cost
roflout and expansion, even when

last minute changes are unavoidable.

® Four different indoor unit types.

* Asingte indoor unit can support
muitiple Nokia FlexiBopper
Microwave Radios andfor Nokia
MetrcHopper Radios.

* Nokia Flexbus interconnections
between units - Nokia Flexbus &
also used for carrying connections
between separate indoor units
via a single cable.

¢ Radio and software controlled
cross connection integrated,

* Software programmable
transmission capacity.

Fast and easy to install
Lightweight and compact size of
the Nokia FlexiHopper Microwave
Radio simplify site acquisition and
installation. In many cases, Nokia
FtexiHopper Microwave Radio can be
installed in locations unsuitable for
other transmission methods, Valuable
space on the site is saved and
complicated cabling avoided, as ane
indoor unit & capable of supporting
several outdoor units. Indoor units

are simply plugged into position in
other Nokia equipment environment
and Nokia Flexbus cable used fo
connect the units together.

Access you <an rely on
Nokia FlexiHopper Microwave Radios
help improve your network's
availability by offering superior
transmission reliability. A variety of
advanced features are used fo
achieve an availability better than any
leased line solution. These include:
* Adaptive level control with quality
measure (ALCQ) adjusts power
o maintain transmission guality
regardless of the weather.

NOKIA
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» Forward error correction improves
radio performance in demanding
conditions.

e Automatic fading margin
measurement during commissioning.

e Several protection methods:
hat standby, frequency and space
diversity.

s High Mean Time Between Failure
ratio.

When combined with Nokia's network
reliability features, such as loop
protectian, you can achieve virtually

enror free transmission in even the
most demanding conditions.

Main benefits

» Nokia Flexbus single cable
interconnections together with
integrated software controlled
cross connections provide
revolutionary easy and flexible
site configurations.

Four different indoor units,
either fully Nokia BTS integrated
or 19%, for all transmission
requirements.

» ComMgn indoor unit platform
for both Mokia FlexiHopper
Microwave Radios and Nokia
MetroHopper Radios.

# One indoor unit supports multiple
outdoor units - saves equipment
and installation costs and reduces
space requirements.

» Versatile design with a single
platform for all frequencies.

» Campact and easy fo install
cutdoor unit with integrated
low profile or square antennas
speed up roll out.

Technical Specifications of Nokia FlexiHopper Microwave Radio { Outdoor Unit

General 13 15 18 23 26 a8
Frequency range {GHz) 12.76- 1324 14.51 - 15.34 17.71- 1963 2123-23 60 24 55-2645 37.05 -39.44
Transmission capacity 2x2.4x32,8x20r %6 x 2 Mbith {Software programmabic)
MWodulation =4 DOPSK
Channel spacing (MHz) 3.5-280 depending on capacity
Puwer consumption max 15 W
Operational temperature —45 to 450 °C
Weight and dimensions 5.5kg 4.6kg 40 kg

230x 2110x210 230x210x 165 B0 x 210 x 120
Antcrina type Integrated low profile antenna with verticalfborizontal polarisation

Compact square antenna

Antenna gain (dBi) K5 - 450 RO -462 4 482 310-49.5 313458 350-443
Transmitier Typical volues in dim
Output power 20 dBm 18 dBm 16 dBm
Poweer adiustment range 5dB
Recdver Threshold lovel at antenaa port
Capocity [Mbit/s} Fypicol vadues in dBm BER 10-3/BER -6
2x2 -93/-90 -92/-89 -80/-87
422 -90/-87 -89/-86 -89/-86
Bx2 -47/-84 -86/-83 -86/-83
16x2 -84/-81 -83/-80 -83/-80

Technical Specifications of Indoor Units

Base Station Integrated Indoor Uit
FC /Rl
FXC RRI

RRIC

integrotion inte

Nokia MetroSite and Nokia UltraSite Base Stations
Nokia MetruSite and Nokia UltraSite Base Stations
and Nokia MetroHub Transmi ssion Node

Nokia Intratatk BTS and Nokia Citytalk BTS

Number of Qutdoor Units
1

19" Indoor Unit FIU 19

Main Channels
Electrical interface

Awdiliary data channels {plug-in-unit}

Weight and dimensions
Power consumption

integrotion into
Standard 197 rack and Mokia Extratalk cabinet

4- 16 x2Mbitfs, ITU-T G703,

7S obm SMB or 120 ohn W

EIA-232 or ITU-T V.11: max. 9600 bitfs
MU-TV11 or TU-TG.703: max. 64 kbitfs
Few programmable /U interfaces
2.45kg, 23 U x 440 x 300

max 17W

MNurmber of Qutdoor Units®
1-13

*Mokia FlexiHopper Microwave Radies and Nokia MietroHopper Rados can be mixed and one Nokia RexHopper Microwave Radio can be prolected

Quante Netzwerke GmbH
Ahrensburger StraBe 8
D-30659 Hannover

Tel: +49 {0) 511/74 01 92.0,
www. quante-netzwerke.de

Ouonte

Quante

caiddo Netzwerke GmbH
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Radio 1

Figure 33. Nokia FlexiHopper 18,

Table 52.  Coupler dmensions

R

._‘
._\

Radio 2
(higher loss)

23, of 26 in 1-antenna HSB operation

Dimensians of the 13/15 GHz coupler

Height 300 mm
Width 430 mm
Depih 260 mm
weight 6.8 kg

Dimensions of the 18- 26 GHz coupler

Height 250 mm
Width 280 mm
Depth 300 mm
YWeight 5.0 kg

Dimensions of the 38 GHz coupler

Height 250 mm
Width 240 mm
Depth 300 mm
Weight 4.8 kg
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Table 42.  Antenna connector

Frequency band Waveguide flange
13 GHz UBR120
18 GHz UBR140
18. 23, 26 GHz UBR220
38 GHz UBR320

Table 36,  Receiver threshold a antenna connector

BER 10 threshold | BER 10-¢threshold
i dBm dBm
Frequency band (E:ﬂ%?,:;;t)y ( J ( )
Typical Guar- Typical Guar-
anteed anteed
13, 15, 18, 23 GHz i a3 89 00 86
42 90 86 £3
8x2 57 83 -84 50
16x2 -84 80 81 J7
26 GHz 2% 2 92 -88 -85 -B5
4x2 -89 -85 86 82
8x2 56 82 83 -79
16x2 0 79 80 76
38 GHz 2x2 00 86 87 83
4x2 -89 -85 -86 8
8x2 86 -82 -53 -79
1Ex2 83 -19 -6C -6




NOKIA

Power levels

Table 32 Maximum transnut power and noise figure at antenna connector

: Teonsait powss Receive nt?ise figure
requency band (dBm), nominal (dB), typical over
temperature
13, 15 GHz 20 <6.5
18, 23 GHz 18 «7
26 GHz 18 <75
3R GHz 16 <8

Table 33.  Minimum transnit power

Frequency band Capqcity Minimum transm.it power
{Mbit/s) (dBm), nominal
13, 15 GHz All capacities i)
18, 23, 26, 36 GHz 2x2 -10
4x2 4
Bx2 4
B2 1




Table 2. Antenna and afi gnment unit

Frequency hand Antenna size alternati'ves

13 GHz 60 cm 120 ¢cm 180 om
15 GHz Wem &0 cm 120 cm 180 cm
1 GHz X om 60 tm 120 cm 158 om
23 GHz 20 tm 30 em 60 cm 120 am 180 cm
26 GHz 2B m 30 cm 60 cm 120 cm

34 GHz 20 ent? 30 cm &0 tm

*{ Available ith the Nokia FlexiHopper alignment unit or with the Nokia MetroHoppey
aglignmen: bracke: and the tastener

Modulation and demodulation

Table 24. Madukati.on

KModula: ion method ' 4-DOPSK
D2moidutation method Partially differential

SN
AITEILIAY

/'J [JH L\—L\L\ b 16x 2/

Lk 'TE RN

2lx 2m | 4x2b

Transmitter spectral power density (dB

50 40  -30 20 -1C 0 1C 20 30 4c 80
Frequency friom norminal carner fresquency (MHZ2)

Figure 27. Spectrum mask
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Table 20.  Nokia FlexiHopper 23, frequency tuning range
2x2Mbit/s 4 x2Mbit/s 8x2Mbit/s 16 x 2 Mbitls
$ capacity capacity capacity capacity
u
L | Lowest Highest | Lowest Highest | Lowest Highest | Lowest  Highest
b. | channel channel | channel channel | channel channel | channel  channel
{MHz) {MHz) (MHz) {MHz) (MHz) {MHz} (MHz) (MHz)
1232 MHz duplex spacing, subbands A -C and A°.C”
A | 2122575 2162225 | 24227 50 21162050 | 2123100  21617.0¢ | 2123800  21610.00
B | 2158575 2198225 | 2158750 2198050 | 2958100 2197700 | 2159800 2197000
C | 2194575 2234225 | 21947 50 2234050 | 21951 00 2233700 | 2195800 2233000
A | 2245775 2285425 | 2245950 2285250 | 2246300 2284800 | 2247000 2284200
B | 281775 23234.2% | 2281950 23212.5C | 22823.00 2320900 | 22830.00 23202.00
C | 2M77TTS 2357425 | 237950 2357250 | 23182.00 2356900 | 23190.00 2356200
1008 MHz cuplex spacing. Subbands M- N and W -N°
M | 2200375 2240025 | 2200550 2239850 | 2200900 2239500 | 221600 2238800
N | 2216375 2258900 | 2219550 2258850 | 22199.00 2258500 | 22206800 2257800
M| 2301t 75 2340825 | 2301350 2340650 | 2301700 2340300 | 2302400 2339600
N | 2220175 2359700 | 23200 50 2359650 | 23207.00 2350300 | 23214.00 23586.00
Antenna and alignment unit
Electrical characteristics
Table 45  Antenna speci ficabons
in (low/ i f
Frequency | Aftgena sz QOW Gain 3d FB rallq XPD Return
Wi i mid/high- | tolerance | beam- | (Vert.Horiz. (4B} loss
band) (dBi} | (dB) | width | pol) (dB) (dB)
A CHz 20cm 305310315 | 405 45 56 3 1
Wem BHHNBNIHO | 10§ ¥ 61 30 177
&0cm 40.1/40.6/411 | 408 15 & 3L 177
120 em 455460465 | $05 07 72 3 177
180 cm 439/495/500 | £05 05 ] a2 2
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Frequencies

Table 19.  Frequency bands, sub-bands and duplex-spacings

Sub-
Duplex band
Outdoor unit IR e b spacing Number of | pona. | cePT
Rec. band {GHz} subbands g
(MHz) width
{MHz)
7.125-7.435 161! 4 4A0D) 56
TA425-7.725 154! 444 (E OH) 65
i F785-7 7.415-7.725 161" 444 (ItoL ) 58
FlexiHopper7?
7.240-7 560 161! 444 (Mo B 65
7.440-7.740 168 3:3(QK0 5 65
Nokia F3866 77258215 311321 AG 125
b 8.280-8.495 19! 33DwA &
8.275-8500 126, 33(G Bl
Nokia Faor6 | 1275-13.25 | 266 | 33@AbC | 8 | ReC
FlexiHopper 13 12-02
Nokia F636-3 14.5-15.36 20 23A0C0) 150
Fthoppeig 14.5-15.35 -7 11 M) 203
14.5-15.35 728 141 N 119 REC
12-07
Nokia F595-8 17.7-19.7 1010 444 a0 D} &0 REC
FlexiHopper 18 12-03
Nokia Fe37-3 21.2.23.6 1220 HIAN0 400
Fadionpan 2 290-23.6 sannl 22 (MN) w0 | TR
02
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Teble 7. Electrical spacifications for FlexiHopper 90 cm antenna at 23 GHz
Frequency/ Size (23 GHz); 21200-23600 MHz 90 om (2.5 1
Type, em Singte T55075.09
Gain Low 42.6/ Middle 43.3/ High 43.8 dBi (min 41.9' max 446 dBj)
BW(-3 dB) 12 deg
FB 63
XPD) Isolation Hd
AL 71 @8
RPE ETS BN 300 833 V1441 R3C3
Table 77.  Electrical specifications for FlexiHopper 120 am antenna at 23 GHz
Frequency/ Size 23 GHz): 21200-29600 NHz/ 20 cm ¢4 My
Type, ltem Single 15507515/ Dual T55075.65
Gain Low 45.5/ Middie 45.9/ Hgh 465 dBi (min 45.% max 467 dBj)
BW(3 dB) oBdey
B n®
XPD: Isoldtion 30 dB/ 3 dB (Dual)
AL 177 @
RPE ETSI EN 300833 V141 R3C3
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NOKIA FLEXTHOPBER  FREGUENCY CHANRBLALLOEIREN

Freq. Band : 22000.00 - 23600.00 MHz

Traffic Capacity ; 4x2/8x2/16x2Mbps

Duplex Separation : 1008 Mhz

FLEXIHOPPER FREQUENCY CHANNEL ALLOCATION
FREQUENCY FREQUENCY RANGE (MHz

B AND!gUB _BAND Tx F:x ! CHANNEL NO. CAPACITY
22211 23219 1 8E1/16E1
22225 23233 2 8 E1
22239 23247 3 8E1/16E1
22253 23261 4 8 Ef

22267 23275 5 8E1/16E1
22281 23289 6 8 Ef
22295 23303 7 8E1/16E1
22309 23317 8 8 E1
22323 23331 9 8E 1/16E1
22337 23345 10 8 Et
22351 23359 11 8E1/16E1
22365 23373 12 8 E1
22379 23387 13 8E 1/16E1
23GHZ/N 22393 23401 14 8 Et
22407 23415 15 BE1/16E1
22421 23429 16 8 E1
22435 23443 17 8E 1/16E1
22449 23457 18 8 Ef
22463 23471 19 8E1/16E1
22477 23485 20 8 E1
22491 23499 21 8E1/16E1
22505 23513 22 8 E1
22519 23527 2 8E1/16E1
22533 23541 24 8 ET
22547 23555 25 8E 1/16E1
22561 23569 % 8 €1
22575 23583 27 8E1/16E1
12898 13164 E=aa] 8 E1
12912 13178 __ 3 8F 1/16E1
T 12926 13192 3 8ET

12940 13206 4 8E1/16E1
12954 13220 5 8 E1
12968 13234 6 8 Ef
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7GHZIC 7191 7352 1 8E1
7205 7366 2 BE1/16E1
7219 7380 3 8E1
7233 7394 4 BE1
~ SDH FREQUENCY CHANNEL ALLOCATION =
FREQUENCY RANGE
FREQUENCY BAND/SUB-BAND {MHz) CHANNEL NO.
Tx Rx
12765 13031 1
13GHZ/A 12793 13059 2
12821 13087 3
T 12849 13115 4
12877 13143 5
12905 13171 6
13GHZ/C 12933 13199 7
12961 13227 8
7442 7603 1
7470 7631 2
7GHz (HARRIS) 7498 7659 3
7526 7687 4
7554 7715 5
7563.5 77245 1
7591.5 77525 2
7GHz (CERAGON) 7619.5 7780.5 3
76475 7808.5 4
76755 7836.5 5
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Jenis Kelamin :

Agama
Warga Negara:

Alamat

Pendidikan

DATA PRIBADI PENULIS

: INDRATAN DWILAKSONO

: 002 10007

: Padang, 29 September 198l

Laki-laki

CISLAM

Indonesia

: Komplek Villa Pola Mas | Blok F No.7 Andalas Padang

Sumatera Barat. Phone : (0751-29965). HP: 08129613807

: @ SDN (4 Terandam Padang Timur— Sumatera Barat {1988 — 1994}

® SMPN 5 Padang Timur— Sumatera Barat {1994 —1997}
e SMK Elektro ADZKIA Padang — Sumatera Barat {1997 — 2000}

¢ Universitas Darma Persada, Pondok Kelapa-— Jakarta Timur

{2000-2007}




