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Abstract

Growing demands in satellite communication are driving a shift towards higher frequency bands, as lower bands become
oversaturated. It is crucial to explore higher frequency bands beyond 10 GHz in order to satisfy the rapidly increasing
demand for dependable and high-capacity satellite communication. But to explore into higher frequency bands, a problem
has been encountered where there is a significant deterioration of Ka-Band signal quality caused by continuous heavy
rainfall in the tropical regions. Rain attenuation caused a great loss in signal compared to other attenuation. The objective of
this study is to determine the fade margin estimation for the measured data. This research compares and analyses a set of
data from 2022 measured in Cyberjaya. This study also conducted a comparison of rain attenuation estimation utilizing ITU-
R model. Fade margin estimation at 99.9% availability obtained from this research is 20 dB at Ka-band frequency. Copyright
© 2024 by Author/s and Licensed by JISEM.

Author Keywords
Fade Margin; Ka-band; Rain attenuation; Satellite Link.

References
« Choi, K. S., Kim, J. H., Ahn, D.-S., Jeong, N. H., Pack, J. K.
Trends in rain attenuation model in satellite system
(2011) International Conference on Advanced Communication Technology, pp. 1530-
1533.
Apr

« Ippolito, L. J.
(2008) Satellite Communications Systems Engineering: Atmospheric effects, satellite link
design and system performance (Wireless communications and mobile computing),

« Panchal, P., Joshi, R.
Performance Analysis and Simulation of Rain Attenuation Models at 12-40 GHz
Band for an Earth Space Path over Indian Cities
(2016) Procedia Computer Science, 79, pp. 801-808.
Jan

« Behjati, M., Mandeep, J. S., Ismail, M., Nordin, R.
Investigation of accuracy of rain-rate and rain-attenuation prediction models in
satellite communications based on meteorological skills
(2017) MAUSAM, 68 (4), pp- 621-632.
Oct

« Maral, G., Bousquet, M.
(2011) Satellite Communications Systems,
John Wiley & Sons

« Pratt, T., Alinutt, J. E.
(2019) Satellite Communications,
Third Edition. John Wiley & Sons

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1889982476&eid=2-s2.0-85217126458&sort=&clickedL...  1/2



2/18/25, 11:32 AM Scopus - Print Document
« Kalaivaanan, P. M., Sali, A., Abdullah, R. S. A. R., Yaakob, S., Singh, M. J., Al-Saegh, A.
M.
Evaluation of Ka-Band rain attenuation for satellite communication in tropical
regions through a measurement of multiple antenna sizes
(2020) IEEE Access, 8, pp. 18007-18018.
Jan

+ Yeo, J. X,, Lee, Y. H.,Ong, J. T.
Rain attenuation Prediction Model for satellite communications in tropical regions
(2014) IEEE Transactions on Antennas and Propagation, 62 (11), pp. 5775-5781.
Sep

« Rahim, N. A., Mulop, H. N. A., Badron, K.
Study of tropospheric scintillation effects in Ku-band frequency for satellite
communication system
(2020) International Journal of Electrical and Computer Engineering
(IJECE), 10 (3), p. 3136.
Mar

« Fadilah, N., Pratama, R.
Comparison of rain attenuation estimation in high frequency in Indonesia region for
LAPAN communication satellite
(2018) Journal of Physics Conference Series, 1130, p. 012036.
Nov

+ Satellite Details
(2019) MEASAT,
Jun. 12

+ (2015) Propagation data and prediction methods required for the de sign of earth-space
telecommunication systems,
ITU-R, Recommendation ITU-R P.618-12

+ (2023) Propagation data and prediction methods required for the design of Earth-space
telecommunication systems,
ITU-R, Recommendation ITU-RP.618-14

Correspondence Address
Basri A.B.; Information Systems Department, Malaysia; email: atikahbalgis@iium.edu.my

Publisher: IADITI - International Association for Digital Transformation and Technological Innovation

ISSN: 24684376

Language of Original Document: English
Abbreviated Source Title: J. Inf. Syst. Eng. Manag.
2-s2.0-85217126458

Document Type: Article

Publication Stage: Final

Source: Scopus

Copyright © 2025 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. RELX Group™

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1889982476&eid=2-s2.0-85217126458&sort=&clickedL...  2/2



