38th International
Communications Satellite

Systems Conference
(ICSSC 2021)

IET Conference Publications 796

Arlington, Virginia, USA and Online
27-30 September 2021

ISBN: 978-1-7138-6102-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2021) by the Institution of Engineering and Technology
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com


http://www.theiet.org/

TABLE OF CONTENTS

NASA Lunar Exploration — Gateway's Power and Propulsion Element Communications Links...............cc....... 1
R. Dendy, D. J. Zeleznikar, M. J. Zemba

Gateway — A Communications Platform for Lunar EXpIOration ... 9
S. K. Johnson, D. J. Mortensen, M. A. Chavez, C. L. Woodland

Framework for NASA Space Relay Satellite Services Over the Next Decade: Space Relay
Partnership and SEIVICES STUAY ........ouiiiiiiiiiiiiie ettt bbb bt e et e b bbb sbeees 17
E. Knoblock, N. Pham, J. Downey, P. Paulsen, G. Haddad, M. Pepen, J. Drexler

First Concept of the Platform for High Data Rate Optical Station (PHARQS) to Support Deep-
Space Missions and SMall SALEHTTES ..........ociiiiiiiiiee e et be e b e 23
Y. Saito, T. Fuse, N. Yoshimura, H. Tsuji, M. Toyoshima

Evaluation of a Multi-Access Communication Architecture for Future Mars Exploration.............ccccecevvieannne 28
M. Marcozzi, M. Ottavi

A System Simulator for Broadband Global Area NetWOIK ...........coiiiiiiiiiiieee s 38
R. Jarvinen, J. Puttonen, J. Alhava, S. Sourulahti, S. Haka, J. Kurjenniemi, G. Acar

Intelligent Dynamic Network Traffic Management for Global Network Access Terminal ...........cccccovevvvienene 45
Q. Zhao, X. Tian, Y. Li, K. D. Pham, J. C. Lyke, G. Chen

Automatic Identification of Home IOT Devices for Traffic Management in Satellite Networks ...................... 54
S. Roy, A. Ravichandran

Inclined MEO Constellation to Provide Cost Effective Global High Speed Trunking Services............c.ccue.... 62
J. -D. Gayrard
The Western Australian Optical Ground Station............ccoiriiiiiiiie s 71

S. Walsh, A. Frost, W. Anderson, T. Digney, B. Dix-Matthews, D. Gozzard, C. Gravestock, L.
Howard, S. Karpathakis, A. McCann, S. Schediwy

Gateway Selection Algorithm for Radio and Optical Hybrid Satellites Considering Weather
(0013 o 111 0] TP RSP RRTRSPPOT 79
Y. Abe, M. Okawa, A. Miura, K. Okada

System Architecture of Adaptive Optical Satellite Network for Various Communication Services.................. 84
H. Kotake, Y. Abe, T. Fuse, M. Toyoshima

CaPACILIES OF HT'S SYSTEIMS ...ttt b e et b et b e e b e bbbt b et e bt et e nee b e ebeneeseebe e 89
L. Ai

Efficient Multicast Delivery in a Spot Beam High-Throughput and Very High-Throughput Satellite

INBIWOTK ...ttt E b E bbbt E bbbt bbbt b n et 96
S. Roy

Enablers for Matching Demand in Geo Multi-Beam Satellites: Dynamic Beamforming, Precoding,
OF BOTN? . bbbttt b et b b e bt bt b b £ Rt b e R R bRt R e bbbttt b e b nns 104
H. Chaker, N. Maturo, S. Chatzinotas, H. Chougrani, W. A. Martins, J. Grotz



Design Aspects of Non-Regular Multibeam Coverage for Ka-band Broadband Communication
ST 11=] 11 (-SSRSO PSSRSO 112
A. Catalani, M. Baldelli, E. Cala, E. Menargues, P. Angeletti, G. Toso

On the Impact of Phased Array Beam Forming Antennas on LEO Satellite Downlink Capacity.................... 119
M. Krondorf, R. Wiinsche, D. Ehnert

System and Methods for Providing Integrated 5G and Satellite Service in Backhaul and Edge

COMPUEING APPIHICAIIONS. ...ttt bbb bbbt bt b e et e b e b e b e s bt bt e b e e e ene e b e nbesbesbeeees 125
S. Roy
Performance Evaluation of Different 5G NB-10T Satellite SYStemS.........coccevveiiiinineiiieee e 133

R. Barbau, V. Deslandes, G. Jakllar, A. -L. Beylot

Making Massive-MIMO Easy for Broadband Access Satellites: a Practical GUide...........ccocecveienincnencnnnnn 141
P. Angeletti, R. D. Gaudenzi

Communication Waveform Performance Prediction in Partial-Band Partial-time Jamming RF
IV ITONIMIENTS. ...ttt bt bt bbbt bbbt bbbt b bbbt 147
X. Tian, Y. Li, G. Chen, K. Pham

Performance of Modern Web Protocols Over Satellite LinkS .........ccvoiviiiiiiiiiie it 154
J. Deutschmann, K. -S. Hielscher, R. German

Application-Layer QOS Metrics to Aid Network Performance Monitoring and Diagnostics for
ENCIYPIEA TTAFTIC ...evieeeice et bbb b bbbttt s 159
K. Jain, C. -J. Su

History-Based Classification of Encrypted Traffic into QOS Class with Self-update ..........ccccceoeveveiennnnenn, 165
C. -J. Su, K. Jain, S. Vasudevan

Markov Modelling of Land Mobile Satellite Channel for DVB S2X Superframing Performance
Y1 [U =LA T o RSP PPR 170
B. Unal, A. Karasuwa, N. Avlonitis, P. Kim, I. Otung

Variable-Coded Modulation and Error-free Transmission Algorithms for an Exploratory In-orbit
Verification of an E-Band (71-76 GHZz) Satellite LinK..........cccooiiiiiiiiiie e 177
L. Manoliu, S. Kumari, I. Kallfass

Joint Frequency Scheduling and Power Allocation for CubeSat Communication .............ccoceeveieiencnenennnn 184
W. Zhang, A. S. Behbahani, A. M. Eltawil

Machine Learning Based Encrypted Traffic Classification Using Estimated Application Layer
SEALISTICS .viiutiittiitt ettt ettt ettt et he e be e be e be et e b b e ehe e b e e abeeebeebeeateeabeeheeabeebeebeeabeerbeateesbeeabeeareenras 189
S. Vasudevan, K. Jain, C. -J. Su

A Space-Based Healthcare Emergency Management System for Epidemics Monitoring and
TS 010 =TS 195
G. Tomasicchio, A. Ceccarelli, A. Ceccarelli, A. D. Matteis, L. Spazzacampagna

Non-Orthogonal Transmission Under Flexible Illumination Patterns for Advanced Satellite
o2 1 [T o SRS 200
T. Ramirez, C. Mosquera, N. Alagha

An Error Tolerant Digital Payload Based on Stochastic Computing for Software Defined Satellite............... 208
Y. Yamashita, S. Tani, S. Uchida, M. Hangai, H. Aruga



Development of On-Board Engineering Model for 920-MHz Earth Sensing Platform Via LEO

Satellite Utilizing Feeder-link MIMO TeChNOIOgY ........cccoiiiiiiiiiicc et 214
F. Yamashita, D. Goto, Y. Kojima, K. Itokawa, K. Sakamoto, Y. Fujino, C. Kato, M. Nakadai,
M. Yajima, T. lwata

On-Board Detection, Localization, and Mitigation of Radio Frequency Interference...........ccccocooevvineninennn. 220
H. Vasseur, G. Nzokira, B. Desoete

Experimental Study of External Interference Mitigation for LEO Based Sensing (AlS) ......ccccceoevininenennne 226
D. Hirahara

Measurements of Tree Attenuation by Seasonal Change of Vegetation Using Two Different
Elevation Angle Satellite for Ka-Band Mobile Satellite Communication .............ccocvivvivnivniesiierenene e 229
K. Tomoshige, J. Byeongpyo, S. Hajime, T. Takashi

Gateway Site Diversity Statistics for EHF Band Satellite SYStems.........cccoovvviieeieie s 235
K. -M. Ekerete, A. Awoseyila, B. G. Evans

Development and Demonstration of a Wideband RF User Terminal for Roaming Between Ka-Band
Relay Satellite NEIWOIKS ..ottt bbbttt bt 241
M. Piasecki, J. Downey, N. Pham, J. Nessel, A. Gannon, D. Zeleznikar, M. Koch

Microwave Power Modules (IMPIMS) iN SPACE..........cceiiiiieieeieieese e ste e steeae e sieseeste e sre e eneeseessestesressenreens 249
A. Katz, R. Dorval, R. Gray, C. H. Tenev

A Localized Spaceborne Camera for Nano- and Micro-satellite Platforms ...........cccooeiiiinienniencnce e 253
D. J. Occena, R. Bernabe, M. J. Alampay, A. Hernandez, J. C. Madalipay, P. L. Hilario, M.
Soriano

Development of an Airborne Hyperspectral Scanning Camera System for Agricultural Missions.................. 258

M. A. Maestro, A. R. Bafias, M. C. Lofamia, R. A. Aguinaldo, R. Bernabe, D. J. Occefia, L.
Toleos, J. C. Madalipay, M. Soriano

Author Index





