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Abstract—This research focused about mobile communication systems at line communication of road with tree
obstacle. Frequency communication was used 10 GHz. Every node at line communication through tree. That tree
was caused diffraction. Single diffraction was used for modeled this communication. The comnunication
transmission that used was Orthogonal Frequency Division Multiplexing. The modulation variation that used
was consisied of 16 QAM and 64 QAM. Analysis that used was consisted of modulation variation, transmitier
power variation, and coverage aren variation. The result showed that SNR was decreased when transmitter power
was increased. the value BER 64 QAM lower than BER 16 QAM, and percentage of coverage area that obtained
was around 96 %.

Keywords-OFDM: QAM; mees: 1) GHz mobile station

I. PENDAHULUAN

OFDM (Orthogonal Frequency  Division
Multiplexing) was one of the transmission technique.
Some research was related with OFDM technique
such as DFT (Discrete Fourier Transtform) with
spectral based OFDM [1]. Edee Windowing for
systems based OFDM [2], and transmitter power with
constraint of intervention threshold for cognitive at
OFDM systems [3]. The communication propagation
between Base Transceiver Station with mobile station
could be influenced by obstacle. Some research was
related with an  obstacle a4t  communication
propagation, such as the communication system
through trees used Giovanelli Knife Edge method at
2.3 GHz frequency [4]. determination mobile station
location through building was used AoA (Angle of
Ammval) method at 47 GHz frequency |5], propagation
for RBS femtocell at pole lamp was used 10 GHez
frequency [6], diffraction etfect was caused by
building environment at millimeter wave |7],
diffraction measurement at bullding environment was
used [} GHz frequency |8]. measurement for
multipath characteristic was used 28 GHz frequency
[9]. and adaptive modulation and codmg around
building [ 10)].

The communication systems could be influenced
by atmospheric attenuation. That attenuation was
influenced by water vapour and oxygen [11]. Some
rescarch was related with muillimeter wave such as
cellular communication propagation was used 38 GHz
and 60 GHz frequency [12]. handoff process for
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wireless was used 60 GHz frequency | 13], code rate
influence at communication sysiems of RBS femto
cell was used 47 GHz frequency | 14], multipath effect
at building environment for mobile communication at
47 GHz frequency [15]. performance of self-
hackhauling with flexible reuse of the resources for
access and backhaul in street scemario with 5G
network |16], performance of the millimeter wave
network for selt-backhauling relay nodes and
centralized transmission coordination [17].

This research described about the propagation of
mobile communication around the: tree. The mobile
station was moving at line communmication of road.
Every node at line communication through tree.
Charaeteristic propagation of communication systems
through tree. That tree was caused diffraction. Single
Knite Edge method was used for that diffraction The
transmission  system was used OFDM  with
modulation of QAM  (Quadrature Amplitude
Modulation). The communication was obstructed by
tree. The contribution for this research was used for
development mobile commumcation around trees
with frequency communication of 10 GHz. That
frequency was used for this research because that was
used for development reséarch of  mobile
communication. The analysis that was used consisted
of ansmitter power variaton, and communication
modulation variation. The comparison for analysis
was used power fransmitter al  communication
systems. The ransmittier power that was used
consisted of 0.1 watt and | watt. The commumication
modulation that was used consisted of 16 QAM and

O
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64 QAM. As the result showed that signal to noise
ratio value, bit error rate, amount of bit error, and
percentage of commiinication coverage.

II. METODEPENELITIAN

A, Enviremnent Model

In this research showed the Communication
propagation with trees obstacle. The model of
communication environment was consisted of 300
meter for long road. 2 meter for wide walk street, and
8 meter for wide road. The wees were modeled 10
meter of distance between trees and 2 meter of high
trees, The communication model as shown in Figure
1.

=
Propuagation

Fig 200FDM Dok dingram

B. Propagatipn

Noise value for communication systems could be
seen al equaton (1), At Eguation (1) showed noise
figure (F) value was used 7 dB. and Tparameter was
used 290 K, 3 x 10" Bolzman constant |18}, 200
MHz bandwidth with channel amount of 8. Path loss
value could be seen at equation (2).

N=kT,BF (1)

Jurnal Inforel Vol .11 No.3 Agustus 2049

P
L= GGy |=— (2)
TR ('-!srrd]

Transmitter power that was used consisted of (0.1
watt and | watt. L parameter was loss, Gr parameter
was transmitter gain (dB). Gy parameter was receiver
gain (dB}, d parameter was communication distance,
and A parameter was wave length (m) The SNE value
could be seen at equation (3.

5
= = 3
SNR = = (3

The SNR value was obtained from S value as
signal (dB), and N parameter of noise. The
transmission communication of this research was used
orthogonal frequency division multiplexing (OFDM),
that transmit multiple data symbols continuously used
subcarriers  orthogonal. The transmission system
diagram that used OFDM, could be seen in Figure 2.
That figure showed OFDM  systems such as
transmitter and receiver. The transmitter block was
used consisted of send data, QAM modulation, serial
to parallel, IFFT. cyelic prefix. parallel o serial,
Digital Analog Converter (DAC), and transmitter
[19]. The receiver block was used consisted of
receiver. Analog Digital Converter (ADC), remove
cyclic prefix, serial fo parallel, FFT, parallel to serial,

OAM demodulation, and receive data.

Receive data block was bit sequence that will
send. QAM principle was information data sequence
that was send and converted to parallel form,
originally bit rate of R, M parameter was parallel line
amount that was same with sub carrier amount. The
S/P block that used for change of serial data bit
become parallel data bit. Generate subcarrier at
OFDM svstem used technique of invest fast furrier
transtorm (IFFT) subcarriers and arthogonal for every
duration at OFDM symbol. Guard interval was used
cyclic prefix (CP). The distance between sub carrier
(AF) and tume duraton from OFDM symbol was 1/AF
+ cyclic prefix. that finction for orthogonal guard
berween subcarrier.

That cyclic prefix that used for extended of
OFDM symbol, such as with multiply method of last
sample part at OFDM symbol become add at first
sample part. The observed at equation (4), that
showed symbol period of oy st « Tenmpte parameter
was period for data part, and T, parameter was
addition part that taken from that data,

T.

symbal = .mmpts-_'_ Tcp (4]

Data (d, ;) was placed at scale group of N and n
block modulated become wave form of exponential
complex ¢ (). can be seen at equation (5) unl

‘equation (7],

©,
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=1

x(t) = Ay B rell — ﬂT;t.:'] (3)
A== i;nf
2wt .
t}— "’ Kste (0T ®)
0
k
fi= ok — k=10, N—1 (7)
Ty

. parameter was symbol that ransmitted along
interval time n used k subcarrier. T; parameter was
symbol duration. N parameter was amount OFDM
subcarrier. fi, parameter was frequency subcarrier k.
and f;; parameter become lower value [ 19].

P/S block at receiver side was hlock that used for
change of parallel data bit become serial bit data. CP
addition block at transmitier side conpstitute cyclic
prefix block, where at that block earried was add bit
of CP. P/S block at transmitter side constitute block
that used to change parallel data bit become. serial
data bit. Generated subecarrier at OFDM systems used
fast furrier transform (FFT) technique, At Figure 2
IFFT block that used for accomplish medulation
block at data constellation of Ssingle carrier
orthogonal. Inverse Fast Fourier Transform (IFFT)
can decrease of necessities RF divider so that block
more efficient for divider at subearriers. IFFT
accomplished transtformation at parallel data symbol
from frequency domain beconie time domain.

S/P block at receiver side comstitute block that
used for change of serial data bit become parallel dhm
bit. Block for CP remave:at receiver side was process
where data bit was removed process at evclic prefix
bir. That FFT block was used for demodulation at data
constellation from single carrier orthogonal. [FFT
mput from constellation N showed number at FFT
node, That constellation taken from QAM
modulation. Demodulation process based orthogonal
at subcarrier g (7). could be seen at equation (8)
[19].

[ euter (rae= Tastie =1 k
N (#)
kL [ru =i

0  another

Demodulator was implemented to digital with
orthogonal relation at subcarrier. IFFT was used for
modulation at OFDM signal and FFT was used for
demodulaton at OFDM signal. Equation (%) was
implemented for FFT block [20].

In+ 13T
1
duy = == f X E) gy lt)dt (9)
d
iy

C. Ammosplire

Armospheric  artenuation  was  influenced by
oxygen and water vapor. Equation (10) consisted of

Jurnal Inforel Vol .t No.3 Agusius 2049

¥, parameter that was  attenoation  atmospheric
specification (dB/km), d parameter was LOS (line of
sight) distance (km). Equanon (1 1) showed ¥, value,
that consist of y, and y, |11]. Where y,. parameter
wias waler vapor attenuation, although y, parameter
WS OXYgen atentation..

A=y,d (10
Ya = Yot Fu (11}

[1I. RESEARCH RESULT

In this section described result of this research.
The communication svstems from mobile station
movement with trees obstacie used OFDM-QAM
transmission. The mobile station moved of 300
meters. The communication frequency was used 10
CGHz, that frequency was influenced by armospheric
attenuation. Transmiiter power varation that was
used consists of 0.1 watt and | watt.

The modulation variation that used consist of 16
QAM and 64 QAM. The communication relation of
SNR value with BER for modulation 16 QAM, was
shown in Figure 3. Figure 4 showed bit error value for
modulation 16 QAM. Some data when used 16 QAM
modulation, MS movement of 14 meters and
transmitter power was used 0.1 watt. so that SNR
value was obtaned 33 dBW with value bit error of ()
bit from 576 x 10% bit. When MS movement of 290
meters was abtained SNR value of 17 dBW with
value bit errar of 0 bit from 5,76x10%bit.

DM

—— immmiwc T ] -

0o 4

L

EER

OO -

an

o t
[SME By e
0 n WY ot st |

Fig. 3. SNR and BER with modulation 16 QAM
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Fig. 4. BER for modulation 16 QAM
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At Figure 5 showed relation from commumnication
SNR with BER for modulation 64 QAM. At Figure 6
showed bit error value for modulaton 64 QAM.
Some data when usaze modulation 64 QAM. MS
movement of 14 meters and transmitter power ()1
watt that was obtained SNR value of 33 dBW with
value bit error of 0 bit from 8,64x 10 bit. When MS
movement of 290 meters was obtained SNR value 7
dBW with value bit error of 144 bit from 1728 hit, so0
BER wvalue 00833 dB. When used modulation 64
QAM with MS movement of |4 meters and
transmutter power | watt so was obtamed SNR value
43 dBW with value bit error of 0 bit from §,64x 10
bit, so BER wvalue (0 dB. When MS movement of 290
meters was obtoined SNR value 17 dBW with value
bit error of 101 bit from bit amount 538.272 bit, so
BER value (.0001858 dB.

At Figure 7 showed relation between BER value
with mobile station movement. That figure showed
result from transmitter power variation 0.1 wartt and |
watt, and communication modulagon variation was
consisted of 16 QAM and 64 QAM. Transmitter
power usage | wail with communication modulation
of 64 QAM showed with green color line, Line for
that green color didn’t seen at Ggure, because BER
value from communication did not have bit error
result.
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Fig. 7. Comparison BER value

Maobile sation movement along track with trees
obstacle was obtained percentage of coverage area
96%. That coverage area was note or location where
communication between base ransceiver station with
mobhile station could be happened.

IV. DISCUSSION

This section was described aboul propagation for
mobile station around tree at the road. Seme of the
tree could be effect at mobile communication, That
propagation was used single line signal direction to
node. Percentage coverage for that communication
was obtained 96%. Some attenuation influenced at
communication systems and modelled by trees and
atmospheric. The atmospheric  altenuation  was
consisted of oxyzen and water vapor.

Some data for transmitter power of | watt, when
used medulation 16 QAM such as MS movement at
14 meters obtained SNR 33 dBW, and MS movement
at 290 meters obmined SNR 7 dBW. When used
modulation 64 QAM such as MS movement at 14
meters was  obtoined SNR43 dBW, amd MS
movement at 290 meters was obtzined SNRE |7 dBW,

Some data for BER value when used transmitter
power 0.1 watt at 16 QAM such as MS movement at
14 meters was obtained BER of 0. and MS movement
at 29 meters was obtained BER of 0.017882. When
used moedulation 16 QAM and transmitter power |
watt was obtamed BER value such as MS movement
at 14 meters was obtamed BER of 0, and MS
mavement at 290 meters was obtained BER of O,

Some data for BER when used transmitier power
0.1 watt at 64 QAM such as MS movement at 14
meters obtained BER of 0}, and MS movement at 290
meters  obtammed BER of 0.0833. When used
modulation 64 QAM with transmitter power | watt
was abtained BER value such as MS movement at 14
meters obtained BER of 0, and MS movement at 290
meters cbmined BER of 0,000188.
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V. CONCLUSION

The section described conclusion from  this

research. Some result was obrained such as SNR
value of communication, BER value, and percentage
coverage area of mobile station track. SNR value was
increasing when transmitter power was incressed.
BER value was increasing when mobile stafion was
moved far away from base transceiver station, such as
BER value of 16 QAM with ransmitter power | watt
lower than 16 QAM with ransmitter power (0.1 wartt.
BER value of 64 QAM with ransmitter power | watt
lower than 64 QAM with ransmitter power (0,1 wait.
The percentage of coverage area for commumnieation
around the tree was obtained 965,

[1]

131

14]

151

[6]

[71

[5]

REFERENCES

TW. Wu, and CD. Chung. Spectrally
Precoded DFT-Based OFDM and OFDMA
with Oversampling, IEEE Transactions on
Vehicular Technology, Vol. 63, No.6, 2014

A Shanin, and H. Arslan. Edge Windowing

for OFDM  Based Systems, IEEE
Communications Letters, %ol 15 No.ll,
2011.

5. Wang. Efficient Resource Allocation

Algorithm for Cognitive OFDM  Systems.
IEEE Communications Letters, Vol. 14, No.8,
2010,

A.C. Eska, Komunikasi Bergerak Frekuensi
2.3 GHz Melewati Pepohonan Menggunakan
Metode Giovanelli Knife Edge. INFOTEL.
Vol 8. No.l, 2016,

AC. Eska. Determination of MS Loecation
through Building Using AoA Method of
Frequency 47 GHz, IITEE, Vol.l, No3,
2017.

AC. Eska. Propagasi Komunikasi Radio Base
Station Femtocell pada Tiang Lampu Jalan
Frekuensi 10 GHz, INFOTEL, Vol9, Nod,
20017

AC. Eska, and G. Hendrantoro. Preliminary
study on  the -effect of building-induced
diffracion  upon millimeter wave mobile
communications systems with macrodiversity,
TSSA 2012

N. Tervo, C.F. Dias, V. Hovinen, and M.
Sonkki. Diffraction measurements around a
Building Corner at 10 GHz, ICST, 2014.

Jurnal Inforel Vol .t No.3 Agusius 2049

91

110

[13]

[14]

[15]

[16]

[17]

(18]
1191

120]

J. Liang, M.D. Kim, and J. Lez. A Geometrical
approach for mulopath characteristics study
with 28 GHz measurements, I[CACT, 2015,
AC. Eska. Adaptive Modulation and Coding
(AMC) around Building Environment for MS
Communication at The Train, EMITTER
International  Journal  of  Engineering
Technology, Vol.6, No.2, 2018,

ITU. ITU-R Radio Communication Sector of
ITU (Atenuation by armospheric gases).
Geneva ; Electronic Publication, ITU-R P.676-
1, 2013,

T.S. Rappaport, EB. Dor. JN. Murdock, and
Y. (iao. 38 GHz and 600 GHz Angle-
dependent Propagation for Cellular & Peer-to-
Peer Wireless Communications, [EEE 1CC
Wireless Communications, 2012,

B.V. Quang, R.V. Prasad, and 1. Niemegeers,
A Survey on Handotts — Lessons for 60 GHz
Based Wireless Systems, [EEE
Communications Survevs & Tutorials, Vol 14,
2012

AC. Eska. Pengaruh Code Rate untuk
Komunikasi RBS Femtocell Frekuensi 47 GHz
pada Tiang Lampu Jalan, INFOTEL, Vol.9.
No.4,2017.

AC. Eska. Multipath Effects in Building
Environment Toward Bandwidth Enhancement
tor Mobile Communication of 47 (GHz
Frequency, INFOTEL. Vol. 10, No.1, 2018.

A Lukowa V. Venkatssubramanian, P,
Marsch. Dynamic. Self — Backhauling in 5G
Networks, [EEE 29th Annual International
Symposium on PIMRC, 201 8.

A Lukowa, V. Venkatasubramanian. Dynamic
In-Band Selft-Backhauling with Interference
Cancellation. IEEE Contference on Standards
{or Communications and Netwarking (CSCN),
2018,

J8, Seybold. Introduction to RF Propagation,
New Jersey: John Wiley & Sons, 2005.

5. C. Yang, OFDMA System Analysis and
Design, London, 2010,

U:S. Jha, and R. Prasad. OFDM Toward Fixed
and Mobile: Broadband Wireless Access,
Lendon, 2007,

hep:tfdai. org/ 0. 20895 inforel v f 13439


http://repository.unej.ac.id/
http://repository.unej.ac.id/

