5 467 55 2 W BT 5 fF B % ik Vol. 46No. 2
202442 H Journal of Electronics & Information Technology Feb. 2024

ETATERCSINERNEERERAEBHERRDEEZ

224%  F#r®  HFEYY k™ 8 F°
D&k $il15 515 & TR%% FK  400065)
O AR ERIEMLEEZRE  HT 310058)

B OE: N TR TR EE RGN IR PR S B RE S AR AN P B R, (RIS R T AN E X S
TS RGUERETER ML, 2GR I R T iR KA RN BE R B R R . E O, BRI
Wik LW ThFR I BE R RN K SN DR LR, F T mlEE Ak, Mg 7SI R BRI A
RS IR T 1SR BE O . P 1 R — S S HERE AR AR E TR 2 A R, (R
BHHEORME. vk, BT T RUREM. AEHHASER 5 R st A5 B AL S5 77 K A R S5 i A
AL IR AR TIE AR & B R R SR B TR REW], 120U RE A BT B RE RO B

(BT
KR RV TELEAS: BORBUE: meRiil: Btk
FEDHES: TNI27+.2 XHEFRIRES: A XEHS: 1009-5896(2024)02-0671-09

DOI: 10.11999/JEIT230086

Robust Resource Allocation Algorithm for Low Orbit Satellite
Communication System Based on Imperfect CSI

WU Cuixian®  DONG Yiheng® XU Yongjun®®  ZHANG Haibo®®  XUE Qing®

®(School of Communication and Information Engineering, Chongging University of Posts and
Telecommunications, Chongqing 400065, China)
®(Zhejiang Provincial Key Laboratory of Information Processing, Communication and Networking,

Zhejiang 310058, China)

Abstract: In order to solve the imbalance problem between power consumption and transmission in low orbit
satellite communication systems caused by the limited resource, a robust resource allocation algorithm is
proposed to maximize the minimum energy efficiency of multiple users by considering the effect of channel
uncertainties on the performance degradation of real satellite communication systems. Firstly, a robust resource
allocation model with Gaussian channel uncertainties is formulated by jointly optimizing the beamforming
vectors and power allocation factors of the multi-beam satellite, meanwhile the outage rate constraint of each
user, the power allocation factor constraint and the maximum transmit power constraint are considered
simultaneously. The formulated problem is a non-convex and NP-hard with parametric perturbation, which is
difficult to solve it directly. To this end, the original problem is converted into a convex one by using
Dinkelbach’s method, Bernstein-type inequality, semi-definite relaxation and the alternating optimization
technique, and an iteration-based hybrid robust beamforming and power allocation algorithm is proposed.
Simulation results verify that the proposed algorithm has good energy efficiency and strong robustness.
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