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ABSTRACT

In this paper, we implemented a simulator for performance analysis of W-band communication system.
System parameters, channel and atmospheric environment, modulation and demodulation method, channel coding
method, and antenna variables are simulated as input variables. The simulation results show BER and SNR
performance through BER simulation and link-level simulation, and the transmission distance of the
sending/receiving system. As a result of performing the simulation with the system parameters proposed by
ITU-R, applying QPSK modulation and LDPC coding satisfies BER=10-6 even at a distance of 20km or more
on a clear day. However, in an environment with precipitation of 20mmjhr, the transmission distance is
reduced to 3.87km due to rainfall attenuation. In addition, since an antenna pattern with a narrow beamwidth

is applied to obtain high gain, if a beam alignment error occurs, the transmission distance is rapidly reduced.

% This work was supported by the Agency for Defense Development (ADD) under Grant UD200019ED.

* First Author : Hanbat National University Department of Electronic Engineering, chosmoke@hanbat.ac.kr, $}:33]<]

Corresponding Author : Hanbat National University Department of Electronic Engineering, hsjo@hanbat.ac.kr, 3]<]

* Agency for Defense Development, kimkc@add.re.kr, %3]<]

** Hanbat National University Department of Information and Communication Engineering, spyo@hanbat.ac.kr, 3]%]
& 0 202104-074-D-RN, Received April 1, 2021; Revised May 3, 2021; Accepted May 19, 2021

1332

www.dbpia.co.kr



= Wi FAA 2R A B4 Al EEelE 7

The simulator proposed in this paper has the advantage of obtaining various results according to the setting

value of the input parameter. Therefore, it will be useful for predicting the performance of the W-band

communication system.
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Fig. 1. W-band communication system performance analysis simulator
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3.2.2 SNR tap &%
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Table 3. Simulation parameters[25]

Parameter Value
Carrier frequency 80GHz
Bandwidth 1GHz
Transmitted power 20dBm
Noise figure 11dB
Water vapor density 7.5g/m®
Rain rate 0, 5, 10, 20mm/hr
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Fig. 13. BER simulation result according to channel type
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Table 4. Minimum Eb/No and SNR satisfying the
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Eb/No SNRth
QPSK 10.54 dB | 13.55 dB
Uncoded 16-QAM 1443 dB | 2045 dB
64-QAM | 18.85 dB | 26.63 dB
12 rate | 7.92 dB | 7.92 dB
Jutional
Convolutiona 23 rate | 9.54 dB | 10.78 dB
code
3/4 rate | 11.88 dB | 13.64 dB
12 rate | 159 dB | 1.59 dB
23 rate | 2 dB 325 dB
LDPC code

3/4 rate 2.43 dB 4.19 dB
4/5 rate 2.8 dB 4.84 dB
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Fig. 17. BER simulation result according to code rate
(convolutional coding)
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