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Sum-rate maximization of user-centric
visible light communication cells with zero forcing precoding

XU Wen-yan™, YANG Sen, DUAN Tian-dong

(PLA Strategic Support Force Information Engineering University, Zhengzhou 450001, China)
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Abstract: In this paper, the Zero-Forcing (ZF) precoding optimization of a visible light communication
(VLC) system was studied in detail. We first derive sum-rate expression via information theory tool.
Then, by considering that the optical power restriction of light-emitting diodes and VLC signals was
inherently non-negative, the rate maximization problem was given in the form of mathematical
optimization. Based on the derived bounds, optimal beamformer designs for max-min fairness sum-
rate and maximum sum-rate problems were formulated as convex optimization problems, which then
can be efficiently solved using standard optimization packages. Comparison with existing network-
centric cooperative and noncooperative schemes in a VLC system show that the user-centric approach
performs better, and ZF precoding can effectively improve the sum-rate of the system by
approximately 2 nats/s/Hz, as is validated by simulations.
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Tab.1 System parameters used for simulation

Parameters Value
Room size/m X4 X3
LED bandwidth, B/MHz 20
LED beam angle, ¢/ (%) 120
LED pitch/cm 2
LED Lambertian emission order m 1
Optical concentrator refractive index a, 1.5
PD area, A/cm’ 1
PD responsivity,y/(A « W 2) 0.4
Per-amplifier noise current density,i.m,/(pA « Hz"? 5
Ambient light photocurrents y,m,/(A s m >« St ') 10. 93
Receiver FOV,¥./(°) 60
LED conversion factor,{/(W +« A™1) 0. 44
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—6—User-centric cooperation scheme
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Fig. 3 Sum-rate performance
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