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A scheduling algorithm for user access channel for Satellite—Unmanned
Aerial Vehicle-Terrestrial Network

LIN Yang CHEN Huayu SONG Guoping
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Abstract The Ergodic Capacity-based Scheduling Algorithm(ECSA) is proposed to solve the
problem of user access to the Satellite—-Unmanned Aerial Vehicle(UAV) -Terrestrial Network(SUTN).
Satellites transmit data to UAV via Free Space Optical(FSO). The UAV transmits data to the user via a
wireless communication Radio Frequency(RF) link. ECSA algorithm firstly derives the Signal-to-Noise
Ratios(SNRs) of UAV terminal and the client, then derives the Probability Density Function(PDF) of
SNRs, and then calculatehNRs
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Table2 Performance comparison of ECSA, OS and RS algorithms
oS RS ECSA
principle user can access a random channel channel accessing in turns channel accessing according to traversal capacity optimal selecting
advantage simple fair indicator is excellent considering both throughput and fairness
user channel state information is not in user channel state information is not in
disadvantage . . fair indicator is poor
effect, performance is on average effect, throughput is not guaranteed
5
- - SUTN SUTN
UAV FSO UAV RF ECSA EC EC
OS RS ECSA ECSA JFI
RS JFI ECSA JFI RS JFI
ECSA
ECSA
[1] , : .o [J]. , 2019, 17(5):765-770.

(TANG Hui,ZOU Qinyang,ZHU Lidong,et al. Channel allocation strategy for multi—priority terminals in satellite communication
systems[J]. Journal of Terahertz Science and Electronic Information Technology, 2019,17(5):765-770.)



64

21

[2]

(11]

[15]

[16]

LIN Z,LIN M,HUANG Y, et al. Robust multi-objective beamforming for integrated satellite and high altitude platform network
with imperfect channel state information[J]. IEEE Transactions on Signal Processing, 2019,67(24):6384-6396.

LIU X,LIN M,HUANG Q. Performance analysis for multi—user integrated satellite and UAV cooperative networks[J]. Physical
Communication, 2019(36):100762-100772.

GRACE D,JIANG T,ALLSOPP S. Integrated project ABSOLUTE-Aerial base stations with opportunistic links for unexpected &
temporary events[J]. IEEE Communications Magazine, 2013,54(4):31-39.

. . 22 RF/FSO [J3]. , 2019,49(4):42-49. (ZHANG Yun,
WANG Xiang,ZHAO Shanghong. Performance of 2><2 AF relay—assisted RF/FSO communication system[J]. Laser & Infrared,
2019,49(4):42-49.)

LI M,HONG Y,ZENG C. Investigation on the UAV-to-satellite optical communication systems[J]. IEEE Journal on Selected
Areas in Communications, 2018,36(9):2128-2138.

AHMAD I,NGUYEN K D,LETZEPIS N. Performance analysis of high throughput satellite systems with optical feeder links[C]//
IEEE Global Communications Conference(GLOBECOM). Singapore:IEEE, 2017:1-7.

PETKOVIC M I,DJORDJEVIC G T,MARJANOVIC Z M. Analytical approach in evaluation of outage probability of DF based
hybrid satellite—terrestrial FSO cooperative system[C]// The 13th International Conference on Advanced Technologies, Systems
and Services in Telecommunications(TELSIKS). Nis,Serbia:IEEE, 2017:326-329.

, , . [J1. , 2018,51(8):1863-1869. (SONG
Gaihua, ZHU Xianghui, YOU Jufen, et al. Maximum fairness basestation active storage scheme based on genetic algorithm[J].
Communication Technology, 2018,51(8):1863-1869.)

ZEDINI E,SOURY H,ALOUINI M. On the performance analysis of dual-hop mixed FSO/RF systems[J]. IEEE Transactions on
Wireless Communications, 2016,15(5):3679-3689.

, . [J]. , 2020,37(9):149-151. (XIONG Fei,LI Ji. Simulation
of capacity control of multi—user multiple access channel in wireless communication[J]. Computer Simulation, 2020,37(9):149-151.)
' ' ; [J]. , 2018,40(3):721-727.

(WANG Wennai, HUANG Yanan, WU Wei, et al. An optimal allocation model of wireless In-band Full-duplex Channel for
Multiple Access[J]. Journal of Electronics and Information Technology, 2018,40(3):721-727.)

, . RF  MIMO FSO [J1. , 2018,45(4):239-246. (HAN Ligiang,
JIANG Hongbing. Outage probability analysis of a mixed cognitive RF and MIMO FSO system[J]. Chinese Journal of Lasers,
2018,45(4):239-246.)

, , . [J1. , 2019,48(3):336-339. (HOU
Weimin,SU Jia, WANG Jing. Opportunistic beamforming scheduling algorithm for improving the SNR and communication rate of
wireless sensor networks[J]. Journal of University of Electronic Science and Technology of China, 2019,48(3):336-339.)

, , . Rayleigh MISO-MU-CSDCSK [J1. , 2018,40
(11):185-193. (ZHANG Gang, XU Jiaping,ZHANG Tiangi. Performance analysis of MISO-MU-CSDCSK system over Rayleigh
fading channel[J]. Systems Engineering and Electronics, 2018,40(11):185-193.)

, , . [J]. , 2020,42(5):1231-1236. (ZHOU
Yiming, L1 Yingshun, TIAN Xiaoping. Spectrum sensing based on signal envelope of Rayleigh multi-path fading channels[J].
Journal of Electronics and Information Technology, 2020,42(5):1231-1236.)

ALEXANDR K,ANATOL P,DAMIEN C. Fundamentals of manipulator stiffness modeling using matrix structural analysis[J].
Mechanism and Machine Theory, 2019,133:365-394.

ABLINGER J,BLUMLEIN J,FREITAS D A. Iterated elliptic and hypergeometric integrals for Feynman diagrams[J]. Journal of
Mathematical Physics, 2018,59(6):45-54.

WOLFRAM Research. Mathematica edition: version 8.0[Z]. Champaign,IL,USA:Wolfram—Research, Inc., 2010.

(1980-) (1972-)
.email:linyang24@163.com.

(1968-)



