TABLE OF CONTENTS

APPROVAL PAGE ... .ottt i
SELF-DECLARATION AGAINST PLAGIARISM.....ccccooviviiiieei e i
ABSTRACT ...ttt sttt e et nenre s WY
PREFACE ... ..o et be e e e e nneeas Y
ACKNOWLEDGEMENTS ...t Vi
TABLE OF CONTENTS ..ottt vii
LIST OF FIGURES ...ttt ix
LIST OF TABLES ...t X
(O 1 e I 1
I R = - Yo 1 | (0T OSSO 1
1.2 Research ProbIEm ... 2
1.3 ReSeArCh ODJECIVE......ooiiiei s 3
1.4 SCOPE OF ProBIBM ..o s 3
1.5 Research Methodology ..ot 4
1.6 ReSearch Method..........cooiiiiiiiiiie s 5
CHAPTER 2.ttt sttt 6
2.1 5G CONCEPLS ...ttt 6
2.1.1  Candidates for 5G frequency range in Indonesia.............ccccccoveenen. 7

2.2 Milimeter Wave (MMWAVE) .......ccccviiiiieieeie et 7
FZC B |V [T o Jo] o= T = (o] PSSR 8
2.4 SPECLIUM SNAMING ....cviivieieiiece et e e 10
2.5  TechniCal STUAY .......ccooeiiiiiiiiee e 11
2.5.1  Capacity Planning ..o 11
2.5.2  Coverage Planning ... s 15

2.6 ECONOMY ANAIYSIS.....ciiiiiiiiiiiiiiieiieieiee e 19
2.6. 1 CAPEX wtriiiiiiieiiie et 19
2.6.2  OPBX e iuiiiiiiie et 19
2.6.3  CaASNFIOW ... 19
2.6.4  Return of Investment (ROI) .......coooeiiiiiiieiie e 20
2.6.5 Internal Rate of Return (IRR) ......cooiiiiiiiiiiiieeee e 20
2.6.6  Net Present Value (NPV) ..o 21
2.6.7  Payback Period (PP) ......cccccviieiiiie e se e sin e 21

vii



2.7 Regulation Of SYSIEM ........cccoiiiiiiicciece e 21

CHAPTER 3. ottt sttt 23
3L OVEIVIBW .ttt bbbttt nre s 23
3.2 Research System MOUEl ..........c.ooviiiiiiiiie e 23
3.3 Data COllECHION ..ot 25
34 PLANNING ATCA .....eiiiiiiiieitiiti e 25
3.5  Calculation of Capacity Planning..........c.ccocviiiiiiiiniiiiieiencesesees 26
3.6 Calculation of Coverage Planning...........ccoceoeririiiniiieienenc e 26
3.7 Scenario of Micro Operator in INAONESIA..........c.curvririeieneneresereeias 28
3.8 Design of ECONOMIC ANAIYSIS ......ccoveiieiiiiieieece e 28

3.8.1  Parts Of CAPEX ...cceciieiiiiecieee e 29
3.8.2  Parts OF OPeX....iciciieiiiiecee et 29
3.9  Design of Regulatory ANalysis ........cccccccvivveiiereiieieese s 30

CHAPTER 4 ..ottt 32
4.1  Capacity Planning .......cccccioeiieieie e 32
4.2 Coverage Planning .......cccocceieiiiieie e 35
4.3 TechniCal ANAIYSIS ......cccveiiiieciecie et 38
4.4 CaPeX ANAIYSIS.....coiiiiii s 38
45 OPEX ANAIYSIS ..o s 42
A6 REVENUE ...ttt 44
4.7  ECONOMIC ANAIYSIS.....cviiiiiiiiiiiiieieee s 45

4.7.1  Cash flow and ROI Analysis........cccccoeoveiiiiiiiciiccece e 45
472 NPV, IRR, PP ANAIYSIS ....cccoeiiiiiieiiiieet e 47
4.8  Regulatory ANalySiS ........ccooeiiiiiiieiiece e 48

4.8.1  Mapping of Micro Operator Regulations to Existing Regulations . 48
4.8.2  Licensing the Use of Micro Operator Radio Frequency Spectrum. 50

4.8.3  The Form of Micro Operator Operation ............cccccevereresenennnne 51
CHAPTER 5 .ottt et nreas 53
5.1 CONCIUSTON ...ttt aieas 53
5.2 SUQQESTION ...ttt 53
REFERENGCES.......cc oottt 54
APPENDDX ... 61

viii



