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ABSTRAK

Abstrak - Indoor Building Coverage (IBC) merupakan salah satu solusi
yang dapat digunakan untuk mengatasi permasalahan blankspot yang terjadi
pada area gedung. Permasalahan blankspot tersebut dapat terjadi karena pada
proses propagasi gelombang radio mengalami berbagai loss yang diantaranya
disebabkan oleh material penyusun bangunan tersebut. Pada area MRT Tunnel
permasalahan blankspot dapat diatasi dengan menggunakan Distributed
Antenna System (DAS) dengan mendistribusikan sejumlah antenna pada titik
tertentu. Perancangan dilakukan dengan menggunakan software Radiowave
Propagation Simulator (RPS) untuk membuat simulasi coverage dan Network
Simulator 3 (NS3) untuk menganalisa efek user mobility terhadap performa
jaringan. Dari hasil perhitungan link budget berdasarkan coverage diperoleh
total 6 antena bi-directional untuk dapat mencakup seluruh area perancangan
dengan EIRP 25,725 dBm. Coverage overlapping akan dilakukan dengan nilai
10% untuk dapat menjaga connectivity UE dengan jaringan, sehingga antar
antenna akan dipisahkan sejauh 1228 meter. Dari simulasi perencanaan
coverage dengan menggunakan software Radiowave Propagation Simulator
(RPS) diperoleh nilai rata-rata RSRP pada area perancangan sebesar -
78.36dBm dengan nilai PDF 1,5% pengguna pada area tersebut memperoleh
level daya sebesar -78,36dBm dan nilai CDF 54%. Nilai SIR rata-rata yang
diperoleh pada area perancangan sebesar 8,51dB dengan nilai PDF 2,2%
pengguna mendapatkan SIR sebesar 8,51dB dan nilai CDF 51%. Pada simulasi
user mobility akan dilakukan variasi skenario kecepatan UE, yakni 10km/h,
40km/h, dan 80km/h. Pada pengujian pengaruh UE mobility terhadap performa
jaringan diperoleh pada scenario 1 dengan UE velocity 10 Kmh didapat nilai
rata-rata RSRP sebesar -129,97 dBm, nilai rata-rata RSRQ sebesar -14,77dB,
dan nilai rata-rata SINR sebesar 23,27 dB. Skenario 2 dengan UE velocity 40
Kmh didapat nilai rata-rata RSRP sebesar -130,02 dBm, nilai rata-rata RSRQ
sebesar -14,82dB, dan nilai rata-rata SINR sebesar 23,22 dB. Skenario 3
dengan UE velocity 80 Kmh didapat nilai rata-rata RSRP sebesar -130,16 dBm,
nilai rata-rata RSRQ sebesar -14,96dB dan nilai rata-rata SINR sebesar 23,08
dB.

Kata kunci : Distributed Antenna System, Indoor building coverage, User
Mobility,LTE.
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ABSTRACT

Abstract - Indoor Building Coverage (IBC) is one of solution that can be
applied to solve blankspot problem inside the building. Blankspot problem
appears caused by when the radiowave propagated through multipath
environment and experienced various loss like building constituent material
of its building. In the MRT Tunnel blankspot tunnel can be solved by using
Distributed Antenna System (DAS) by distribute a number of antenna inside
the tunnel. The simulation can be done using Radiowave Propagation
Simulator (RPS) to simulate the coverage inside the tunnel and Network
Simulator 3 (NS3) to simulate and analyze the user mobility effect toward
network performance. From the result of link budget calculation based on
coverage obtained a total of 6 bi-directional antennas to cover the entire
tunnel area with EIRP 25.755 dBm. Coverage overlapping will made with
value 10% to maintain UE connectivity with the network, so that the UE
between antenna will be separated as far as 1228 meters. From the coverage
planning simulation using Radiowave Propagation Simulator (RPS) obtained
average value of RSRP in the designed area with RSRP value -78.36dBm with
PDF value 1.5% user in thus area obtained RSRP value -78.36 dBm with
CDF value 54%. The average SIR value obtained in the designed area with
SIR value 8.51 dB with PDF value 2.2% of users obtain the SIR value 8.51 dB
with CDF value 51%. On user mobility simulation the UE velocity will be
varied i.e. 10km/h, 40km/h, and 80km/h. From the simulation, the first
scenario with UE velocity 10 km/h obtained the average RSRP value is -
129,97 dBm, average RSRQ value is -14,77 dB, and average SINR value is
23,27 dB. The second scenario with UE velocity 40 km/h obtained the
average RSRP value is -130,02 dBm, average RSRQ value is -14,82 dB, and
average SINR value is 23,22 dB. The third scenario with UE velocity 80 km/h
obtained the average RSRP value is -130,16 dBm, average RSRQ value is -
14,08 dB, dan average SINR value is 23,08 dB.

Keywords: Distributed Antenna System, Indoor building coverage, User
Mobility,LTE.
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DAFTAR SINGKATAN

4G = 4™ Generation

DAS = Distributed Antenna System

EIRP = Effective Isotropic Radiated Power
eNB = Evolved

EPC = Evolved Packet Core

E-UTRAN = Evolved UMTS Radio Access Network
FDMA = Frequency Division Multiple Access
FO = Fiber Optic

FSL = Free Space Loss

LOS = Line of Sight

LTE = Long Term Evolution

MIMO = Multiple Input Multiple Output

MU = Main Unit

OoDU = Optical Distribution Unit

OEU = Optical Expansion Unit

OFDMA = Orthogonal Frequency Division Multiple Access
QAM = Quadrature Amplitude Modulation
RSRP = Receive Signal Receive Power

RU = Remote Unit

SC-FDMA = Single Carrier Frequency Division Multiple Access
SIR = Signal to Interference Ratio
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