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Abstract Visible Light Communication (VLC) and Wireless Fidelity (WiFi) network are considered one
of the key technologies for future 6G mobile communication. So a Cross-layer Resource Allocation Mecha-
nism based on Interference Management and QoS-driven (CRAMIMQ) is proposed to improve the proba-
bility that allocating resource can meet service’s quality of service (QoS) requirement. According to the
channel state of the physical layer and the queue state of the media access control layer in VLC-WiFi net-
work, an adaptive QoS level evaluation of VLC-WiFi transmission downlink and channel’s quality control
method are designed in proposed CRAMIMQ. Then a cross layer resource allocation method based on in-
terference management and QoS driven is put forward to meet the QoS requirements of service. Compared
to the QoS-aware cross-layer dynamic resource allocation (QoS CLDRA) method, The simulation results

show that proposed CRAMIMQ can improve the successful probability of service access, and achieve a
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maximum system throughput increase of 5. 64% and a 21. 8% reduction in VLC buffer queue length ap-
proximately.
Key words visible light communication; heterogeneous networks; resource allocation; interference man-

agement; quality of service
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Tab, 2 Guidelines for opening up VL.C WiFi transmission links
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Tab. 4 Default parameters of simulation™?:14:5:23:26:2%]

Parameter Meaning Value Parameter Meaning Value
L xW xH Room size 5mX5mX3m hpp Photodetector height 0.85 m
App Receiving area of PD 1 em? 0 Half power angle 60°
PV Emission power of LED 20 W 78 Field of view 60°

BY Bandwidth of LED 40 MHz pY Power of WiFi AP 20 dBm
T (w) Optical filter gain 1 BY Bandwidth of WiFi AP 20 MHz
g(y) Optical concentrator gain 8. 36 BY, Subchannel bandwidth 1 MHz

Red: 0.44 A/W d Reference distance 10 m
y O/E coefficient Green: 0.23 A/W Iy WiFi encoding loss factor 3dB
Blue:0. 15 A/W Ty VLC encoding loss factor 3dB

¢, Shape factor of QoS 0.01 ¢, Shape factor of delay 4

g5 Shape factor of bandwidth 5 g, Shape factor of SINR 5

Wy Default priority 1 D in Bandwidth threshold 2 MHz
d in Delay threshild 2s 2 min SINR threshold 5 dB
D in Minimum buffer delay 100 ms D Maximum buffer delay 2 100 ms

D, Buffer delay range (100, 2 100) ms S Packet size 1 KB

T, Duration of a scheduling 1s Ly Buffer size 128 KB
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Fig. 6 VLC buffer queue length versus o Fig. 7 WiFi buffer queue length versus o
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Fig. 8 System throughput vs. buffer delay preference factor Fig. 9 System throughput vs. number of users
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