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New unregulated spectrum
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>10 Gbps



LiFi Networking
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Devices are already available

6



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

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

April 2019 – March 2024, £6.6M project
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Access point architecture
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.

[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.

An array of arrays of VCSELs (in total: 225, 

bandwidth 5 GHz) (top view). 
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Data rates

PTotal = 1.975 W

RAggregate > 2.25 Tb/s

Spatial distribution of SINR at z = 3m Spatial distribution of R at z = 3 m
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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," PIMRC, London, United Kingdom, 2020, pp. 1-6 



Beam clustering

10

Scenario 4

Scenario 2

Scenario 3

Scenario 1
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6G global initiatives

https://www.rd.ntt/e/iown/Source: Dr. Mallik Tatipamula, Ericsson 







• 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

(credit: ProMotion/ fotolia)

Summary
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