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Light Communication technologies
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Light Communications Technologies (I)

• Free Space Optics (FSO) – point-to-point communication systems that are

typically deployed in outdoor environments as a replacement for cabling.

• FSO is today used for the backhauling, in outdoor applications, to:

– Reduce the cost of installation

– Increase the security (the beams are pointing a direction and are enough small to minimize the

risk of any interception)

• FSO is today envisaged for in-door applications, to offer higher bit rates for

highly secured data transmissions
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OCC is a reality today

Light Communications Technologies (II)

• Optical Camera Communications (OCC) – a broadcast technology that uses a modified

LED lighting driver to modulate the light emitted from the luminaire to transmit data that

can be demodulated through the use of a smartphone camera.

• Main characteristic: Unidirectional

• Use cases :

– V2X communication

– Indoor positioning

– Digital Signage

– Drone to drone communication

– Augmented Reality/Virtual reality

– Motion detection and recognition

– Data sharing

https://www.rfwireless-world.com/Terminology/Advantages-and-
Disadvantages-of-OCC-Optical-Camera-Communication.html
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Light Communications Technologies (III)

• LiFi – high-speed, bidirectional and networked wireless communication

technology using light, offering a substantially similar user experiences as Wi-

Fi except using light instead of RF.
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Enabler: Massive LED deployment

LED penetration by 2020 [1] Market volume in Billion per sector [2]

[1] https://www.statista.com/statistics/246030/estimatedled-penetration-of-the-global-lighting-market/
[2] https://www.statista.com/statistics/216387/generallighting-market-trend-by-application/

Evidence: LEDs replacing Classical Lamps creates opportunities for optical wireless communications

https://www.statista.com/statistics/246030/estimatedled-penetration-of-the-global-lighting-market/
https://www.statista.com/statistics/216387/generallighting-market-trend-by-application/
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Light Communication Alliance in a nutshell
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LCA History

• November 2017: First LiFi forum 

organized by Orange. 

• December 2017: Kick off meeting at 

pureLiFi anticipating the creation of the 

LCA.

• May 2018: White paper: “Light 

Communications for Wireless Local 

Area Networking”.

• June 2019: Press releases to announce 

the official creation of the LCA.

• December 2019: Kick-off meeting of the 

LCA in Luxembourg.

Press release: 
https://www.linkedin.com/feed
/update/urn:li:activity:654930
1446368645

Web site: 
http://lightcommunications.or
g/

http://lightcommunications.org/
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Light Communications Alliance (LCA)

• Motivations: Delivering the benefits of ubiquitous

Light Communications to serve people &

technologies, requires a far-reaching & coherent

ecosystem working at a determined pace.

• Missions: Driving a consistent, focused & concise

approach to market education that will highlight the

benefits, use cases & timelines for Light

Communications.

• How? Aligning leaders across every industry to

develop or envisage business models using Light

Communication systems & technologies by defining

a standard of education in an efficient

communication & co-operation frame.
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LCA Members

• LiFi key players 
• Applications
• Operators
• Equipment vendors
• Networking and 

security
• University/Research 

institute
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LCA eco-system

Light Communications 

Alliance

Interactions on 

Standardisation 

groups

MoU (LCA-EA) 

established in 2019

MoU (LCA-EA) 

established in 2020

IEEE 802.11bb
IEEE 802.15.13

Eth. Backbone
In-building 

backbones
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Use cases and associated added values of LC 

technologies
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Some uses cases (not exhaustive)
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Market perspectives

LiFi market: several market segments and significant growth identified
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Added values of Light Communication technologies

• Complement the Wi-Fi technology to guarantee a stable connection, e.g. automatically 

select the most appropriate access point (Wi-Fi or LiFi) to offer the required bandwidth for 

the user. 

• Guarantee data communication continuity for some sensitive applications.

• Offer a wireless data communication system with no EM perturbations

• Improve the security of communications between two points because of the limited 

beam dimension, in particular with FSO technologies

• Complementary capability to a 5G IoT deployment to address critical KPIs.

• Solution for specific low latency end-to-end solutions. 

• Offer very simple and centimetric precisions for indoor positioning systems.

• Green potential: energy efficiency and energy savings potential gains
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Added values in few words

Security

No EM sensitivity

Continuity of data 
transmission

Centimetric positioning

Energy savings
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Standardization aspects



19

Standardization aspects

• ITU-T G.9991 aka G.vlc

– Light Communication PHY amendment to

G.9960/9961 aka G.hn – home networking.

– MAC designed for fixed in-home networks with

very limited mobile terminal support.

– Most advanced 200 MHz DCO-OFDM PHY with

adaptive bit-loading for up to 2 Gbps.

• IEEE P802.11bb

– Aimed for mass market through adaptation of

mainstream Wi-Fi chips for light communication.

– Allows for several different LC PHYs, mainstream

solution closely aligned to 802.11ax (Wi-Fi 6).

– Comprehensive support of mobile terminals and

IoT requirements.

3GPP Rev. 15 and Rev. 16 timeline (Qualcomm)
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Integration in 5G deployment scenarios and 

perspectives for 6G
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5G deployment use cases

Defense & GovernmentHospitalV2X Communication Nuclear power plant Banking

Enterprise Broadband 
Solution

Smart Buildings/

Indoor positioning
Industry 4.0 Transport Under sea and air com.
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European projects studying LC in 5G scenarios

In the European Union, a 

growing budget has been 

allocated to projects 

involving light 

communications, up to 9 

M€ in 2020. 



23

6G perspectives through some examples

• New challenges are in front of us to find

solutions for new use cases like:

– High resolution mapping, requiring dynamic 3D

mapping, 100Mbps per car, highly accurate

movement prediction, real-time analytic using AI.

– Mixed reality telepresence requiring multiple

streams of data, spatial computing,

synchronisation.

– Mixed reality co-design, for remote collaboration

requiring high resolution, precision, low latency

interaction, and experience before prototyping.

– Automatic security for a 6G creating a sixth

sense, requiring thousands of cameras, real-time

analytics using AI and preserving privacy.

« Communications in the 6G era », Harish Viswanathan, Nokia Bell Labs
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6G new requirements

« Communications in the 6G era », Harish Viswanathan, Nokia Bell Labs
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New directions to explore to reach these new requirements

« Communications in the 6G era », Harish Viswanathan, Nokia Bell Labs
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Light Communications technologies for 6G

Light communications technologies could play an important to reach the KPIs of 

the 6G to reach.

– Zero energy

– High bit rates

– Very small latencies

– Higher security

By exploiting a new spectrum: the light (visible light and Infra Red light)
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Some examples of products deployed or envisaged
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Towars a new generation of Terminals

https://www.getac.com/en/news/getac-becomes-worlds-
first-manufacturer-to-bring-integrated-lifi-technology-to-
rugged-mobile-computing-market/
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Army interests (II)

https://www.getac.com/en/news/getac-becomes-worlds-
first-manufacturer-to-bring-integrated-lifi-technology-to-
rugged-mobile-computing-market/
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Airplane are adopting LiFi

https://www.getac.com/en/news/getac-becomes-worlds-
first-manufacturer-to-bring-integrated-lifi-technology-to-
rugged-mobile-computing-market/
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Undersea applications

https://www.getac.com/en/news/getac-becomes-worlds-
first-manufacturer-to-bring-integrated-lifi-technology-to-
rugged-mobile-computing-market/
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Conclusion
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Conclusion

• The Light communication technologies could:

– provide new added values in different segments.

– become key technologies to reduce the energy consumption since:

• The critical energy consumption is mainly generated at the periphery of the network

• The LC technologies are energy efficient when increasing the bit rate

• The complementarity wr to 5G or Wi-Fi seems relevant for different use cases. This 

technology could then a catalyst for the 5G deployment in some sensitive use cases:

– Hospitals to have a wireless technology when a RF technology is not possible, 

– In planes to avoid interferences with sensitive equipments or to find some weight gains, 

– At home to reinforce the security and minimize the power consumption, 

– In the Industry 4.0 to guarantee a data communication continuity or to offer ultra high bit rates with a 

reinforced security,

– In commercial centres to take advantage of already existing LEDs in the ceiling. 

• LC has also a strong potential to reach the 6G requirements
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Thank you


