DAFTAR ISI

LEMBAR PENGESAHAN ... .ooiioiieiee ettt sttt aeesaesseese e sseensesneenseennens i
BUKU CAPSTONE DESIGN .....coiiiiiitieiieieseeie ettt sttt ae et st ae e sseensesneenseensens i
LEMBAR PERNYATAAN ORISINALITAS ...ttt il
LEMBAR PERNYATAAN ORISINALITAS ...ttt ettt iii
LEMBAR PERNYATAAN ORISINALITAS ...ttt v
LEMBAR PERNYATAAN ORISINALITAS ...ttt \%
ABSTRAK ...ttt ettt et h ettt e h et et e bt et e nt e b et eaee e vi
ABSTRACT ...ttt ettt ettt et e bt et e e st e bt et e sate bt enseenee bt ennesneens vii
KATA PENGANTAR ...ttt sttt ettt et sttt e e viii
UCAPAN TERIMAKASIH ....ooiiiiiiiiieeietee ettt sttt st ix
DAFTAR ISttt ettt et b et e bt et se e nae et e e st e nseenee X
DAFTAR GAMBAR ...ttt ettt sttt st ees Xiv
DAFTAR TABEL ..ottt ettt e se e sseenseenseeneens Xiv
DAFTAR SINGKATAN ...ttt sttt sttt st st sb et sbe e saeens XV
BAB 1 USULAN GAGASAN ...ttt ettt ettt sttt 1
1.1 Deskripsi Umum Masalah ..........cocooiiiiiiiiiiiiniiiiiceceeeeece e 1

1.2 Analisis Masalah ..o 1

121 ASPEK TEKNIS ..ottt 2

1.2.2 Aspek LINGKUNZAN .....cc.eoiiiiiiiiiiiiiiiieeeeeeecee et 3

1.2.3  ASPEK SOSIAL..ccceiiiiiie e e 3

1.3 Analisis SOIUST Yang Ada ........ccovviiiiiiiiiieecie e 4

1.4 0L o USSP 4

1.5 Bat@san ......coouuiiiiiiiii e 4

BAB 2 TINJAUAN PUSTAKA ... .ottt sttt 6
2.1 KONSEP PALNLOSS ..ottt e tte e e are e aae e saee e e sseeennseeenes 6



2.1.1  Pathloss untuk MBS 4G (Cost 231-Hatta Rural) ........cccceevvveeviieciieeiiee, 6

2.1.2  Pathloss untuk SBS 5G (3GPP UMIi-NLOS) ....ccccveiirieirieeeieeereeieeee 6
2.2 Konsep Prx (ReCEiVEA POWEF) ........cccuueeeueeeeiieeieeecieeecieeeveeevaeesvaeesveeesvea e 7
2.3 Konsep SNR (Signal t0 NOiS€ RALIO) ........cccueeeeeveeeciieecieeeiieeeciieeeieeeeveeesvee e 8
2.4 Konsep SINR (Signal to Interference Noise RAtiO) .........ccoeeueeeuvevcveeciveniuraeeannn, 8
2.5 KONSeP RESOUFCE BIOCK .........cccueeeeiiiieeiieieeieeeeeeeee ettt 8

2.5.1  Resource BIOCK AGi.........ooueeuiiiiiiiiiiieiiee ettt 9

2.5.2  Resource BloCk SGi........ccccooiiiiiiiiiiiiiiiiiieieeteeeeeee e 9
2.6 Konsep OFDMA (Orthogonal Frequency Division Multiple Access).............. 10
2.7 Konsep PD-NOMA (Power-Domain Non-Orthogonal Multiple Access)......... 10
2.8 Konsep Qutage Probability.............cccccuveieiiiiiiiaiieiieeeieeeeseese e 11
2.9 Deskripsi Umum Algoritma Gale — Shapley (User Pairing)...........cccceeueee... 12
2.10  Deskripsi Umum Algoritma Auction (Resource Allocation).................cce...... 14
2.11  Deskripsi Umum Algoritma Greedy (Resource Allocation).................cce...... 22

BAB 3 SPESIFIKASI DAN DESAIN SISTEM .....oiiiiiiiiiiieeeeee e 26
3.1 SPeSIfIKAST SISTEIM...c..eiuiiiiiiiiiieiieeceet e 30

3.1.1  Spesifikasi 4G OFDMAL.......ccccooiiiiiiiiiteeteeeeee et 27

3.1.2  Spesifikasi SGNOMA ...ttt e 28

3.1.3  Spesifikasi SiStem 4G 4 SG..coouviieiiieeiieeieeeeeece e 29
3.2 DeSaIN SISTEM .....iiiiiiiieiiieeee et 30

3.2.1 Deskripsi Umum Desain Sistem HetNet..........cccoeevveniiieniieiniiiiieeeiees 30
33 Metode Pengukuran yang sesuai dengan solusi terpilih..........cccccoeeeviveniiennnneen. 31

3301 DAIA RALE ...t 31

332 SUM RALE ... 32

3.3.3  Spectral EffiCIONCY ......ooeueieeeeiieiieeie ettt ettt 32

3314 POWEE EffICIENCY ....ooveveeeieiieeie ettt ettt st sseenaneens 33

3.3.5  FAIFTISS ettt sttt s 33

X1



BAB 4 IMPLEMENTASI ..ot 35

4.1 Deskripsi Umum Implementasi........ccceecveeeeieeeiiieeiiee e esveeesvee e 35

4.2 Detail IMpPIemENtasi ......ccueeeeviieiiieeiiie et e e ree e vee e s 36

4.2.1 Variabel spesifikasi parameter SISteM.........cceeevveeerieeerieeeiieeeiieeereeennee e 36

4.2.2 FUNZST.c.uiiiiiiiieeiieeie ettt ettt ettt et et e et esbeesteeesbeesaesssa e saeenseensseenseas 37

4.2.3  Flowchart SouUrce COAe ..............coccueeircieniiiiniinieieieneeie st 43

4.2.4  Rumus-Rumus Penting ..........cccoeriiriiieniiniieniecieeeeeieeee e 46

4.2.5 Pseudocode & Model Sistem Alokasi Algoritma..........cccceeeevverieereenenennen. 47

4.2.6  Visualisasi Sistem Model HEtNEts...........coceeriirienieiinieniecicceceeeeeee 54

4.3 Prosedur Pengoperasian .............cccueecierieeiierie ettt 55

BAB 5 PENGUILAN ..ottt ettt st e e estesneesseensessaenseesseenaesseensennnens 58
5.1 Skema Pengujian SISTEM .......cc.eviiriiiiiiiiniieiereceeeetee e 58

5.1.1  Skema pengujian SiStem 4G ........cceevviriiiiriiiniiiinierieeene et 58

5.1.2  Skema pengujian SiStem SGi........cceeviiriiriiriiiniiiinieeeene et 58

5.1.3  Skema pengujian sistem 4G + 5G.....ccocviviriiiniininiiniceeee e 59

5.2 Proses Pengujian dan Analisis Hasil ........ccoceoiriiniiniiiiniiniccececee 59

5.2.1 Proses Pengujian Sistem 4G .......coooiiiiiiiiiiiiiieiieeieesee et 60

5.2.2  Proses Pengujian SiStem SG .......coeviiiiiiiiieiiieeieeeieese e 62

5.2.3  Proses Pengujian Sistem 4G + 5G ....cooiiiiiiiiieiiieeieeeieeeee e 66

53 Analisis Hasil Pengujian ..........ccccveiviiiiriiieniieeciie et 70

5.3.1 Analisis Hasil Pengujian Sistem 4G ........cccceeviiieriieeniieeeiie e 70

5.3.2  Analisis Hasil Pengujian Sistem 5G .......cccoeeviiieiiieeiiieeiecceeceee e 77

5.3.3  Analisis Hasil Pengujian Sistem 4G + 5G ......ccceocvieviieeiieiiecieeeeeee e 84

BAB 6 KESIMPULAN DAN SARAN ..ottt sttt 95
0.1 KeSTMPUIAN ..ottt e eee 95
DAFTAR PUSTAKA ...ttt sttt sttt et sbe e s 98
LAMPIRAN ...ttt ettt et st a et sbt e bt et st sb e et e ebeenae e 101

Xii



