DAFTAR ISI

ABSTRAK e e e e e areeanns ii
A B ST RA CT .. e e e e are e ii
KATA PENGANTAR oottt se et nne e e Y
UCAPAN TERIMAKASIH.......ooiii sttt Vi
DAFTAR IS] .ottt sttt sttt e vii
DAFTAR GAMBAR ..ottt sttt sttt ne s nens X
DAFTAR TABEL ...ttt ettt Xii
DAFTAR AKRONIM ...ttt sttt s Xiv
DAFTAR SIMBOL ... ..ottt XVii
BAB | PENDAHULUAN ... .ottt e e nnraeee e e 1
1.1 Latar BelaKang ... 1
1.2 RUMUSAN MaSAIAN .......ceoiiieiiie e 3
1.3 Tujuan dan Manfaat............ccceoveiiiiiiic s 3
1.4 Batasan Masalah ..o 3
1.5 Metode Penelitian........ccooiiieiieiieie s 4
1.6 Sistematika PenUIISAN..........covoiiiiiiiiiiiieee e 5
BAB Il TINJAUAN PUSTAKA . ..ottt 6
2.1  Teknologi 4G LTE (Long Term EVOIULION)........cccoooiiiiiiiiiicc e 6
2.2 Spesifikasi dan Arsitektur Jaringan LTE...........ccocoiiniriiinieee e 7
2.2.1 User EQUIPMENT (UE) ...covoiiiiiiiiseeeee s 8
2.2.2 E-UTRAN Lottt ane s 8
2.2.3 Evolved Packet Core NEtWOTK .........ccueieiererieneiesescseeee e 9

2.3 BACKNAUL......ooiiiiee e 9
2.4  Perencanaan Berdasarkan Kapasitas USer..........ccccovveviiiiieiiecniesie e 10
2.4.1 EStimasi JUMIaN USEI ........ooiiiiiiiieee e 11
2.4.2 Service Model dan Traffic Model Parameter ...........cccocvevevieiiveiesieeseennnns 12
2.4.3 Perhitungan Network Throughput ...........ccccoveiiiiiininee e 14
2.4.4 Perhitungan Kapasitas Sel / Throghput per sel ... 14
2.4.5 Cell DIMENSIONING ....veviieiiiieiti sttt bbb 15

Vii



2.5 Perancangan Berdasarkan COVEIrage ........ccccovvvereiieieenieninsieenie e siee e 16

2.5.1 LINK BUAGEL ..ottt s 16
2.5.2 Model Propagasi COST231-Hatta.........cccccevverieeiieiieiiecic e 18
2.6 Transmisi Serat OPtiK.........cccevveieiiieiieie e 19
2.6.1 Struktur Dasar Kabel Serat OptiK .........ccccveiieiiiieiieie e 20
2.6.2 Keunggulan Serat OPtiK...........cccoviieiieie i 20
2.6.3 Synchronous Digital hierarchy (SDH) ........cccooiiiiiininieieceee e 21
2.6.6 GPON (Gigabyte Passive Optical Network) ..........ccccovvvvveiinnenienieiiens 22
2.6.7 Parameter Kelayakan Serat OptiK..........cccoooeiiiiriinininiiec e 23
BAB 11l PERANCANGAN SISTEM JARINGAN BACKHAUL LTE ......ccccceevve.. 29
3.1 Diagram AlIr PEreNCANAAN ..........cceeieieeiieiieieese e see e eee e sre e sreesraenees 29
3.2 DesKripsi PEranCanQan ..........cccccvevueeieieeiiesieseesieeieeseesseeeesseesseeseesssessaeneens 30
3.3 Penentuan LoKasi PENEHITIAN ........c.ccoviiiiiiiiieie e 31
3.3.1 Kecamatan Aluh — Aluh Kalimantan Selatan............ccocovvviieieniiennnnnn, 31
3.3.2 Data PendUAUK ..........ceiieiiiieiiee et 31
3.4 Perencanaan Berdasarkan Kapasitas ..........cccoceeeririniniinieienenesc e 32
3.4.1 EStimasi JUMIAN USEI .......ooieiieecie e 32
3.4.2 Single User TRroUGNPUL.........ccoiiiiiieieee e 33
3.4.2 Network ThrougnpUL..........ccoveiieecc e 35
3.4.3 Cell TRFOUGNPUL......ccviiiieiecee e 35
3.4.4 Perhitungan Jumlah Sel ..........c..cov oo 36
3.5 Perancangan Berdasarkan COVErage ..........cccevvevveeieiieieeie e se e sree s 38
3.5.1 Perhitungan Link BUAQEL..........cccoiiiiiiiiiie e 39
3.5.2 Perhitungan Propagas ..........ccccuueiirieieienie et 41
3.6 Perbandingan Jumlah Site ... 43
3.7 Perancangan Link Serat OPtiK .........cccviriiiiiiiiie e 45
3.5.1 Perancangan Link Backhaul..............cccccoiiiiiiiiiiiiee e 45
3.5.2 Parameter Backhaul .............ccoooioiiiiiii e 45
3.5.3 Model Sistem Point t0 POINt.........cooiiiiiiiieiiece e 46
3.5.4 Parameter AKSES .....ccueiiiiiiiieiieeiieseesiee ettt sttt nee s 46
3.5.5 Model SiStEM GPON .....ooiiiiiiiiiie e 47

viii



3.5.6 Perancangan Jaringan Link Serat OptiK..........c.ccooviiiiiiiiiiiiii e 48

3.5.7 Perhitungan Kelayakan Serat Optik Link Backhaul ............c.ccccoovieiinnnnns 52
3.5.8 Perhitungan Kelayakan Serat Optik Link Akses sisi Upstream.................. 52
3.5.9 Perhitungan Kelayakan Serat Optik Link Akses sisi Downstream............. 53
BAB IV SIMULASI DAN HASIL PERANCANGAN ......cccotiieiee e 54
4.1  Simulasi Pemodelan SIStEmM ..o 54
4.2 Analisis Hasil Simulasi Perancangan ............ccccovvevvniieneniesienneee e 57
4.2.1 Analisis Backhaul link Menggunakan STM-4..........cccccceiiiiniiienenieneennens 57
4.2.2 Analisis link Akses Menggunakan GPON untuk Downstream.................. 59
4.2.3 Analisis link Akses Menggunakan GPON untuk Upstream..............c.c...... 64
4.2.4 Analisis Hasil Perhitungan dan Simulasi...........ccccccoveiieeiiiie i 68
4.2.5 Analisis BER terhadap Q-Factor...........cccccviviiieii i 71
BAB V Kesimpulan dan Saran ............cccecvveiieii e 72
5.1 KESIMPUIAN. ... 72
5.2 SAFAN .t bbbt be e nneas 73
DAFTAR PUSTAKA ettt ettt et e e e e e e sne e e st e e e nnaeeenneeeans 74
I 1Y 1 N SRS 7



