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Li-Fi

Devices are already available

1000 - forormom s e

________________________________________________________________________ = e o e
100 PPl ‘
- - - ’ '
Visible light o
10 _______________________________ ‘ ______________ S, . [1] D.Tsonev, et al.,"Towards a 100 Gb/s visible light

& - wireless access network, ” Opt. Express 23, 1627-
o 1637(2015)

[2] T. Koonen, ef al., "Ultra-high capacity indoor

& - optical wireless communication using steered
1 _______________________ o P pencil beams," 2015 International Topical Meeting
> on Microwave Photonics (MWP), Paphos, 2015

= _ .
’ & - [3] A. Gomez et al., "Design and Demonstration of a

400 Gb/s Indoor Optical Wireless Communications
Link," in Journal of Lightwave Technology, vol.
34,n0. 22, pp. 5332-5339,15 Nov.15,2016.

0.1

Transmitter device
technology

. -,'
i |
v .“

.

..'.‘... . 1 4 g
Blue laser excited © Lasers I‘R; RGB)
phosphor

{IRITM,
7

University of S

Strathclyde

Engineering




Terabit Bidirectional Multi-user Optical =) |
Wireless System (TOWS) for 6G LiFi TOW

WS

TERABIT OPTICAL WIRELESS SYSTEM

Our vision is to develop and experimentally demonstrate multiuser Terabit/s optical
wireless systems that offer capacities at least two orders of magnitude higher than the
current planned 5G optical and radio wireless systems, with a roadmap to wireless

systems that can offer up to four orders of magnitude higher capacity.

First UK 6G project; paradigm shift from radio to optical, indoor
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Access pomt architecture A
TOWS

TERABIT OPTICAL WIRELESS SYSTEM

Objectives:
= The access points (APs) need to cover the entire indoor area.
= The APs are required to provide greater than 1 Tb/s aggregate data rate (at least 10 Gb/s per user).

= Each AP needs to be structured such that the inter-beam interference is minimized.

An array of arrays of VCSELs (in total: 225,
bandwidth 5 GHz) (top view).
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[1] E. Sarbazi, H. Kazemi, M. Dehghani Soltani, M. Safari and H. Haas, "A Tb/s Indoor Optical Wireless Access System Using VCSEL Arrays," 2020 IEEE 31st Annual
International Symposium on Personal, Indoor and Mobile Radio Communications, London, United Kingdom, 2020, pp. 1-6, doi: 10.1109/PIMRC48278.2020.9217158.
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Data rates

Spatial distribution of SINR at z = 3m

TERABIT OPTICAL WIRELESS SYSTEM

Spatial distribution of Ratz=3 m
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E. Sarbazi, H. Kazemi, M. Dehghani Soltani, M. Safari and H.
Haas, "A Tb/s Indoor Optical Wireless Access System Using
VCSEL Arrays,"” PIMRC, London, United Kingdom, 2020, pp. 1-6

o v
3000 @

0000000
000000
000
?ég
000
000
0000000
0000000
000
14

* 800

10 mW

10 mW

8 mW

8§ mW

10 mW

10 mW

000080008 *

OO§00 o
00006 »
OOOQQ .

&

00
00
00

;

&

°
44
1 %)
0% e

00

0
0
0

18

16

114

112

410

® 000
’

R

Aggregate

Protas = 1.975 W
> 2.25Th/s




s

¢

g

iEE
i@e
£5%
SN S

10

Scenario 2
Scenario 4

000000
11111111111

....mmm
nss @)
OBORSOBO0

TR -
0SB0
onmmammao

mﬁwt. :

55555555555

L AT
.mmwmmma.

FRRRRERS
+ B BHBREWL E

.%mn.

Beam cl
Scenario 1
Scenario 3



6G global initiatives
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Regional/national initiatives regarding 6G

Europe

« ICT-52call India

Hexa-X (Nokia, Ericsson et al)* .
« REINDEER*
Horizon Europe (coming)
Smart network & Services
Hexa-Xfollow-up*
6G group in 5G-IA /
NetworldEurope®

USA 6G Genesis* (Finland)

* ATIS Next G Alliance* OneéG association
NSF RINGS* BMBF program®* (Germany)

KTHDigital Futures™* (Sweden)

Global
« NGMN*
» (GSA*

Initiatives still in a « ITU-R*

research phase

EPATRPE Patrik Persson C | 2821-82-18 | 6Garound the world | Ericsson Confidentiol | Page 2 of 28

Source: Dr. Mallik Tatipamula, Ericsson

China

by MIIT)*
MOST
= National key project — 6G part*

TDSDI 6G technology
initiative
= ___6G promotion group
Future forum: 6GANA*
CCSA (56 foass, but includes future technologies)
IMT-2020 PG (56 foas, butincudes future
technokogies)
Japan
»  B5G consortium* (MIC)

Korea

» 6G R&D strategy (Ministry of Science and
ICT)

» 5GForum

« IMT-2030 promotion group (driven

What's IOWN?
Innovative Optical and Wireless Network(IOWN)

Realizing a Smart World by using the 3 elements of All Photonics Network,
Digital Twin Computing and Cognitive Foundation

Cognitive
Foundation® —
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pureLiFi
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Pre-standard g?z-y b(tj)
! . andar
pureLiFi chairs the IEEE 802.11bb & ble Draft - Sl
Task Group standardising LiFi | | |
+ LiFi will interoperate with WiFi i ' i i
- LiFi can take advantage >
of billions of WiFi baseband H1 21 H2 21 | H1 22| H2 22| HilRZ3 |
integrations with little or no | |
modification \\ |
Draft 1.0 Standard-compliant

devices available

Llucibel nNOKIA @ Bérmthayee |~ VMY -
m pureLiFi co-founded the
' opmo Light Communications Alliance
cea |mm_ pr@LlFl Getac @ to foster technology promotion
A e & industry coordination.
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Light technology firm strikes deal
with US Army

© 28 April

PURELIFI

The Kitefin li-fi system harnesses the light spectrum to transmit data securely.

Scottish high-tech firm pureLiFi has announced a multi-million dollar deal
supply the US military with an optical wireless communication system.

The Kitefin li-fi system harnesses the light spectrum rather than radio
frequencies to transmit data securely.

The deal with the United States Army Europe and Africa is the world's first
large-scale deployment of li-fi technology, according to the company.

PureLifi said $4.2m (£3m) had been invested in the deployment.
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Summary :
* There are optical devices that can be used now to build Tbps wireless
networks.

* Use of optical spectrum to build future wireless networks with
significantly improved user experience and security

* LiFi will play major role in 6G and will support vision of all-optical
networking

* 6G Paradigm shift: Convergence of optical fibre and wireless
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