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A MAC Protocol for LED visible light communications with beamforming

Sung-Man Kim’

LED ¥4 7% $4171%9 A%< 1Gb/s oo ol7] sl Aulaielal o wi
=]

JFALE 2138
Elgs G35 glofFolof el 2 =folAe olgjd HWElg 2~ a9E glofF7] fste] WEd 7Es A
23 LED 74 7FA% LAN £ 93 MAC Z2EZS Aokstnst sty & MAC Z2EFe 7F wd
oz Wxy B " 7 ek uigk Wgmre A Falshe AA7F AbdE e Aol Bt ®d
71&9] B4 LAN 2= &8 FE0A7 o8 ¥4 73 Bale 534S 7Aesle] T4 359 polling 7]
WS ARRElITh S B =R A Aok MAC ZR2EZ A%S Hrlste]l 2gza Yepgitt

ABSTRACT

To increase the bit rate over than 1 Gb/s in LED visible light communications, we need to reduce the multipath effect of the
light in indoor environment. In this paper, we propose a MAC protocol for LED visible light wireless LAN with beamforming
technique. We assumed that spatial light modulator is used for beamforming function. We use polling method since detecting
another uplink channel is difficult in visible light communicaiton. We also estimated the performnace of the proposed MAC
protocol.
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Fig. 1 LED visible light communication using
beamforming technology
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Fig. 5 Procedure of data communication
(a) downlink transmission (b) uplink transmission
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Broadcast Message Terminal Information Frame

FC | Address1 | FCS FC | Address 1| Address2| FCS
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ACK NAK
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BF-ACK

FC | Address 1 | Address2| BF FCS FC | Address1| BF FCS
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SEL POL

FC | Address 1 | Address2| FCS FC | Address 1| Address2 | FCS
2bytes | 6bytes 6bytes | 4bytes 2bytes | 6 bytes 6bytes | 4bytes
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Fig. 8 Frame format of each message
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Table 3. Time for broadcast message

Broadcast Message
(12 bytes = 96 bits)

Propagation Delay for 100 m

100 / (3+10%

(A) = 0.00033 ms
Processing Delay 9% / (10+10°)
with 10 Mbps (B) = 0.0096 ms

Total required time A+B = 0.01 ms
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Table 4. Time for Terminal Registration

TIF Message
(18 bytes = 144 bits)

Propagation Delay for 100 m

100 / (3+10%)

(A) = 0.00033 ms

TIF processing Delay 144 / (10+10%
with 10 Mbps (B) = 0.0144 ms
ACK processing Delay 144 / (10+10%
with 10 Mbps (C) = 0.0144 ms

Total required time

2A+B+C = 0.03 ms
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Table 5. Time for beamforming code transmission

BF Message
(13 bytes = 104 bits)

Propagation Delay for 100 m

100 / (3+10%)

(A) = 0.00033 ms
BF processing Delay 104 / (20+10%
with 20 Mbps (B) = 0.0052 ms

Total required time

A+40B = 0.21 ms
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