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2G:	35	km	radius	



3G:	5	km	radius	



4G:	200	m	radius	5G	cells	will	have	a	radius	of	20	m…	

Network	Densifica=on:	
Towards	smaller	RF	cell	sizes	–femtocell	
(<10m)	and	even	smaller	a^ocells.	



Key	Engineering	Challenges:	
•  Network	densifica=on	‘creates’	no	new	spectrum	

•  Interference	management	

•  Energy	 consump=on	 –	 Radio	 communica=ons	
consume	 ~2%	 of	 world	 energy,	 	 iden=cal	 to	
airline	industry	



Spectrum	Crunch	-	an	impetus	for	LiFi	?	

…visible	spectrum	to	complement	radio	wave	



LiFi:	ligh=ng	+	wireless	data	from	same	LED	lamp	



LiFi	can	aid	network	densifica=on	



LiFi	for	Access	

Packet	Core	

•  LiFi	could	add	THz	of	un-regulated	bandwidth	to	the	network	

•  Could	theore=cal	provide	very	high	peak	bit	rates	

•  Could	act	as	a	man	in	the	middle	technology	to	moving	hotspots	

such	 as	 the	 connected	 car/bus	 which	 then	 include	 a	 802.11ad	

WiFi	node	



LiFi	USPs	

•  No	EM	interference	

•  No	fast	fading	

•  Benign	channel	-	dominated	by	line-of-sight	

•  Highly	direc=onal;	no	isotropic	radia=on	

•  No	transmission	through	opaque	objects	

•  Huge	unlicensed	(op=cal)	spectrum	



10	thousand	=mes	larger	than	the	radio	spectrum	
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•  Be^er	ar=ficial	light	sources	(e.g.	LEDs)		

•  LEDs	can	be	turned	on/off	at	millions	of	=mes	
per	second	

•  ‘Photophone’	can	now	be	implemented	quite	
easily	and	reliably	

•  Radio	frequency	spectrum	crunch	

•  LEDs	are	very	energy	efficient	–	hence		for	
illumina=on/ligh=ng	designs	

LiFi-	an	ancient	idea	whose	=me	has	come	



LEDs	turn	on	and	off	rapidly	:	
a	demonstra=on	





Applica=ons	
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LiFi	–	Market	trend	



Six	LiFi	nuggets:	
•  There’s	no	visible	flicker		
•  The	lights	can	be	dimmed,	and	s=ll	transmit	
•  Sun/ambient	light	causes	no	interference	

•  Li-Fi	uses	power	efficiently	
•  It	does	not	need	to	be	line-of-sight	to	work	
• No	effect	on	light	quality	metrics	of		
			colour	temp,	chroma=city	and		
				colour	rendering	index	



Thank	you	
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