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Definition of "LuxTurrim5G"
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LuxTurrim5G

Light in a Tower
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LuxTurrim1G

Public

Source: https://commons.wikimedia.org/wiki/File:%E5%8D%83%E7%81%AF%E9%A6%86%E6%96%B0%E7%9F%B3%E5%99%A8%E

6%97%B6%E4%BB%A3%E7%9F%B3%E7%81%AF.jpg
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LuxTurrim2G

Public

https://en.wikipedia.org/wiki/Oil_lamp#/

media/File:Korea-Horongbul-01.jpg
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Then:

Eons pass, and 

technology evolves 

with exponential 

speed
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Bell Labs driven Business Finland  Consortium Project  
“Smart 5G small cell street pole infrastructure for digital service 

ecosystem in future urban city environments“

LuxTurrim5G – Building key enablers for a Digital Smart City 
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Our society and cities face great challenges, e.g. 

to improve safety, energy efficiency, air quality, 

effectivity of transportation and quality of living

Smart cities need a new service infrastructure 

and a digital ecosystem enabling:
• Development of relevant smart city services

• High data capacity for citizens  

• New service and business opportunities for companies 

• One common flexible total cost optimized 

high capacity 5G network

• Opportunities for new micro-operators in the systems

Smart cities require fast communication networks

NEED
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• Capacity of mobile networks is far too insufficient 
due to the increased number of users and 

new digital services built and planned
• The problem can only be solved by using small cell 5G 

radio frequency technology & higher frequencies

• This requires dense networks of antennas setting new 
requirements for the network infrastructure

Smart city

Smart city

Rural roads

w ith 5G macro coverage

Highw ays

w ith 5G lamp post chain

Highw ays

w ith 5G lamp post chain

LuxTurrim5G project develops & pilots
smart light pole based 5G network infra

for smart cities

• Smart light poles with integrated 5G technology, 

different sensors, active screens, cameras etc.

• From proof of concepts towards business

• Ecosystem for piloting new technical solutions,

digital services & business models

SOLUTION:
LuxTurrim5G

PROBLEM: 
Capacity of mobile networks
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I.e., how to get fiber to New Radios?
How to get the 5G network?

Public
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The hard way

Public
Image credits: Finnish Traffic Agency/Laura Sumuvirta
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The easy way
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Image credits: Finnish Traffic Agency/Laura Sumuvirta
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LuxTurrim5G confidential

Digital Smart City: LuxTurrim5G
5G mmW access points in every light pole

Sensors wBH

Cameras

Screen

5G Core

Fiber
Fiber(/wireless)

Light pole or other “box”

On 73 GHz frequency, 15 Gbps per sector, four sectors 

5G Base station with sensors, cameras, sBH,…

sBH

sBH

sBH

sBH

sBH

Local AI services:
-sensor fusion

-video analytics

-autonomous traffic

-RN optimization

-…

µMEC
AI

gNB, sBH

5G mmW 
Access Point

Nokia HQ

Espoo

campus
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Software view - Containers as runtime

APP1

Con-

tainer

APP2

Con-
t ainer

Ultra Far Edge Centralized Cloud Infrastructure

Cloud infrastructure

Server Server

User management

Container Infra Management

Host infrastructure

uServer

cores
ML acc.

Sensors BH+FH

Data Management

Appl ication Management

MEC 

APP

Con-
t ainer

Inf ra Orchestration

Data Management Platform

Appl ication Orchestration

Open Data APIs

User interfaces

Deployment 
p lanning

Application SDKs

Data privacy

Server Server
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5G network 
High capacity, low latency

Small cells -> many sites

5G network: Nokia Bell Labs

Light pole: Exel Composites
Radom materials: Premix

Operators
Business models for: 

- Existing ones

- New ones? Smart city services
Examples:

- Video surveillance, screens: Teleste

- Air quality, weather: Vaisala

- Location, navigation: Indagon
- Lighting:  Ensto

- Drones: Rumble Tools

- ….

City Infrastructure
Light pole infra, power, 

data transport

Infra planning: Sitowise

Infra owner: Espoo,…

Indoor/Outdoor 
connections
Signal propagation 

through construction 
materials

- RF permeable windows: 

Lammin Windows

Public partners 
contributing in 

each research area: 

VTT, Aalto, TUT

LuxTurrim5G - Solution 
We develop and pilot concrete technology enablers and service concepts for open Smart City Digital Ecosystem
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Data processing path

APP2

Con-
tainer

Ultra Far Edge Centralized Cloud Infrastructure

Cloud infrastructure

Server Server

User management

Host

ML acc.

Sensors

Data Management Data Management Platform

Open Data APIs

User interfaces Machine learning

Data privacy

Server Server

Raw images
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What will the city do with data?
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Source: Tanja Lahti/City of Helsinki
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Source: Tanja Lahti/City of Helsinki
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Should the city build the 5G network?

Public
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Data owned and shared locally to enable city wide digital ecosystem

Future Digital Smart City Platform

Public

Connectivity platform
LuxTurrim5G

Data platform

Application layer
Service providers 

Applications / use cases
Applications / use cases

Applications / use cases

Applications / use cases
Applications / use cases

Applications / use cases
Value creation

Investments

Open interfaces

Services and 
Business cases

Communication 
technologies 

B
u

si
n

es
s 

m
o

d
el

s

Data intell igence 
and security

Neutral Host?
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From concept to reality

Public
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New residential area for 20.000 people

From 5G test network 
to a modern smart city

Nokia Headquarter campus, Espoo

Possible extension:
Autonomous self-driving bus 
network to Kera Railway Station

City of Espoo: Kera area
Modern city infrastructure 

with integrated 5G ecosystem

Plan for LuxTurrim5G Phase 2 test network,

extract taken from LuxTurrim5G Light Pole Ecosystem 
Virtual 3D Planning Tool

Nokia HQ

Nokia internal use
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LuxTurrim5G
Joint Research Project combining business and technology 

Proof of Concepts
- 5G smart light pole 
- City infra planning

- New digital services 
(4 pilot cases) 

Development of New Technologies
- 5G RF communications 
- Sensors, displays, signal windows, antenna materials 

- 3D modelling

Identification of 

Business Opportunities 
- 5G ecosystem opportunities: 

key players, roles, and 

sharing costs
- Smart City service needs

Creating New Digital 

Ecosystem Business Cases
- Operators business case
- Smart city business case

- Service providers business case
- Business cases for different

service providers 

LuxTurrim5G consortium

12 Partners 
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LuxTurrim5G - Building key enablers for a Digital Smart City

Recent International Recognitions 

City of Espoo 

awarded as Intelligent Community 
of the Year 2018, 6.6.2018 London

Exel Composites & LuxTurrim5G

Innovation Competition Finalist 
at JEC World 2018, 8.3.2018 Paris

Juha Salmelin, Nokia & Jukka Mäkelä, Mayor of Espoo

UN has selected city of Espoo as one of the five University cities

to be an example to meet the UN sustainability goals already at 2025 (global target 2030)
- One key enabling technology realized to be fast 5G light pole network as a platform of digital ecosystem
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LuxTurrim5G

Building key enablers 
for a Digital Smart 
City 

Nokia Bell Labs Disclaimer:  This is a research project, possible products are not yet in the Nokia product roadmaps

www.luxturrim5g.com

http://www.luxturrim5g.com/

