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About Signify

FTTR for wireless access integrated in luminaires / lighting fixtures
About LiFi

Three lighting infrastructure use cases for FTTR
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Signify is the world leader in lighting

We provide high-quality energy efficient lighting products, systems and services

Light sources Luminaires Systems and Services
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No. 1 83 million

Connected, LED, connected light points
Conventional and growing

PHILIPS
Some of our brands: PHILIPS 1nteract @ trulifi hie Ce coorkinetics W2
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No. 1 in connected LED lighting

 Our networked smart lighting systems are in homes, offices, warehouses, factories, ...

* FTTR can be the next generation wired backhaul to the luminaire
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FTTR for wireless access integrated in luminaires / lighting fixtures

High-speed wireless access (Wi-Fi, 5G, LiFi) requires high- Ericsson and Signify see 5G connectivity
capacity backhaul in a new light with joint indoor solution

Encsson 5G Rodia Dot will be embedded in Signify's indoar luminaire in g joint aoffering that will enable

ereless Access P0|ntS (APS) pl"OVIde beSt Coverage When service providers to easily odd indeor connectivity to buildings when the lighting systems are being built or
located in the middle of the ceiling upgraded,

NEWS | JN 27, 3819

Luminaires are already in the ceiling!
Wireless APs should be integrated into luminaires
* Requires power (mains or PoE) and high-speed connectivity

* Varying degrees of integration are possible, from mechanical
to electrical to optical (with LiFi)

* Fiber can go all the way to the luminaire or partway (e.g., in
combination with powerline)
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What is LiFi?
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Signify is leading global standardization for LiFi
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Some applications for Trulifi by Signify
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Use case 1: Wireless AP integration into luminaire

Option 1: mechanical and power integration;
communication components independent from
illumination

Option 2: (partial) integration of backhaul and/or
fronthaul data communication components into
LED driver

Implementation considerations:

* Wireless APs include processing for the backhaul
data interface (e.g., fiber, power line, ethernet) and
the fronthaul data interface (e.g., Wi-Fi, 5G, LiFi).

e Desired AP characteristics: small size, low power
consumption, suitable to be plenum rated (in-
ceiling fire safety).
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Use case 2: PON-based high-speed connectivity for wireless AP

various optical splitter types in fiber backhaul possible depending on application

Example: Multi-Dwelling Unit

Access network/
Access extension network

Home infrastructure network
(fiber backhaul)

Home connectivity network
(fronthaul)

RGW — Residential Gateway
EUD — End Use Device
EUCD - End User Connectivity Device
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Use case 3: “Optical antenna” for FTTR

Why not use the FTTR signal directly from the fiber and transmit it over the air?

Below an example for an optical wireless link for a data center use case

ToR switch _
with Link length ( up to S
@ SFP ports 20m tested) Soooaa

FP
connector

~4mm

Optical fiber J - T~ Laser beam

(short) Laser beam Collimating Iens | length focused back
o~ ocallengih - on fiber
diverges in (diam. = ~3cm) = ~3cm

free space

FTTR, End User Device

integrated into
luminaires

Optical antennas

From https://people.csail.mit.edu/alizadeh/courses/6.888/papers/firefly.pdf

11 Lighting infrastructure use cases for FTTR ( S )lg N lf y



https://people.csail.mit.edu/alizadeh/courses/6.888/papers/firefly.pdf

Summary

Signify sees potential for FTTR to merge lighting and communications infrastructure

The ceiling is the best place to put wireless AP in a room

Further synergies are possible with optical antennas

Signify supports standardization of FTTR as backhaul to wireless access (RF & optical fronthaul)

FTTR standardization should take into consideration use cases with lighting infrastructure
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