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LuxTurrim5G smart city ecosystem
Nokia driven ecosystemfunded by Business Finland

www.luxturrim5G.com

Building key enablers for a Digital Smart City

http://www.luxturrim5g.com/
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ÅCities are having increasing needs for new digital services to improve 

their operational effectivity  

ÅDigital revolution: IoT, 5G and ML/AI will together change many things (everything) 

=> cities need to leverage them to be efficient and to address new challenges

ÅMeet the United Nations sustainable development goals (SDGs)

ÅData is the key, but cities don t́ have access to it today

ÅData from cellular networks not available

Å Mobile operators don t́ give data to cities

Å Mobile terminals users give the data to international players

Å IoT services are fragmented and technologies dońt scale, no holistic platform

Åòopenó data available, but not managed 

ÅLuxTurrim5G solution: Neutrally hosted local city network utilizing 

Å smart light poles as connectivity and IoT infrastructure and 

Å data platform to provide locally owned and enriched local data for local use !

The Big Picture 
(for Smart Cities and digitalization)

IoT = Internet Of Things

ML = Machine learning

AI = Artificial Intelligence 

The modern society and growing 

cities face great challenges

nowadays, e.g. to improve : 

Å safety & privacy

Å energy efficiency 

Å sustainability

Å effectivity of transportation 

Å air quality, general  wellbeing 

and quality of living for the 

citizens

70% 76%

Common understanding:

Climate change needs to be minimized

UN SDGõs

Revolution for cities

to save the Planet 

of global 

population lives 

in cities by 2050

of global energy 

use and carbon 

emissions from 

cities

5G/IoT/ML
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Growing cities have increasing needs for digital services

Our modern society and growing cities face great challenges , e.g. related to

Å safety 

Å energy efficiency

Å air quality

Å effectivity of transportation

Å general quality of living

The digital services require a new data and connectivity 
infrastructure and a truly digital ecosystem enabling

Å development of smart city services

Å high data capacity for citizens

Å new service and business opportunities 
for companies

Å one common flexible total cost 
optimized high capacity 5G network

Å opportunities for new micro -operators
in the systems 76% of global energy use and 

carbon emissions from cities

70% of global population 
lives in cities by 2050

The needed connectivity 
capacity will increase so that 5G 

with higher frequencies i.e. 
dense network of mmWave
access points are required
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LuxTurrim5G ecosystem answers the needs 
by building the digital backbone for a 
smart city

This is achieved with

1. a connectivity and IoT platform based 
on smart 5G light poles with 
integrated antennas, video cameras, a 
variety of different sensors and other 
equipment

2. providing a secured data platform 
enabling new digital smart city services

Target for LuxTurrim5G ecosystem 

Smart city

Smart city

Rural roads

with 5G macro 

coverage

Highways 

with 5G 

lamp post 

chain

Highways 

with 5G 

lamp post 

chain

In digital ecosystem the data is the key, but how 
to collect, store, manage and share it?
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LuxTurrim5G Solution
New digital service and connectivity infrastructure for 5G Smart Cities

Our modern society and growing cities face 

great challenges nowadays, e.g. to improve : 

Å safety 

Å energy efficiency 

Å air quality

Å effectivity of transportation 

Å general quality of living

ÅSmart light pole based local city 5G IoT 

network
Å High capacity, low latency (mmW) 5G radios and 

various sensors integrated to light poles, bus stops 

and other city infrastructure elements 

Å Shared 5G connectivity layer for all services 

ÅData platform with open interface
Å Means of collecting, accessing, processing and 

sharing local data locally in a profitable way

together enabling 

ÅCity wide local ecosystem for service 

creation 
Å Exploitation of the available local data for different 

Smart City use casesand local applications

Å Globally attractive commercial 

smart 5G light pole product 

family concept 

Piloting in Espoo, copy and scale for global use!

Å Platform based approach: 

One shared 5G connectivity and 

open access data platform for all 

services

Å Neutral hosted city network with 

associated business model(s) to 

turn the data into profitable 

business via new services
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Traffic & logistics

ÅTraffic monitoring and 

optimization

ÅAutonomous vehicles and 

remote driving: operations 

for robot vehicles

ÅDrone based services 

(surveillance, delivery etc) 

ÅCorridor as a Service 

(Logistics)

Wellbeing & Safety

ÅLocal weather and air quality 

services

ÅRemote health services

ÅPublic safety, security and 

surveillance incl. Privacy 

Protection

ÅFocused, personalized 

infotainment and local 

advertisements

City Development

ÅCity planning & 

constructing services, e.g. 

real time Digital Twins 

ÅCity building & maintenance  

optimization (streets, parks 

buildings,ê)

ÅEnergy consumption 

optimization

ÅUltra broadband services

Smart Pole based Neutral Hosted City Network
Service examples

ê and all new and locally developed services not yet invented 

(this is the biggest future opportunity) !!
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Neutral Host Pilot 
City wide network with multisided, secure multitenant platform for service creation

Value creation

Investments
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Neutral Host 
company

Applications

Sensors, cameras, screens, terminals

Digital value platform

Collect, store, manage, share, AI/ML, secure 
ådata intelligence & security  

Connectivity platform

High performance networking 
åLuxTurrim5G and others

Open interfaces

Local
Local data enriched for local use ådata 
µ~|í® leave the City.

Secure
Data, user and developer security 24/7 
internally and externally monitored

Neutral
Free from database, location, pricing and 
services lock -in

Platform as a Service 
Scalable, readily integrated and tested, 
managed 

Safe multitenant environment 
Fully isolated layers and workspaces for 
tenants and stacks

Users Companies          Cities
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LuxTurrim5G Smart City Ecosystem
City wide network with open interfaces for service creation

Connectivity platform

mmW small cell 5G network via Smart Light Poles   

Data platform

Collect, store, manage, share, AI/ML, secure 

Application layerApplications / use cases

Applications / use cases

Applications / use cases

Applications / use cases

Applications / use cases

Applications / use cases

Value creation Open, secured interface 

for apps development

Services and 

Business cases

Communication 

technologies 

B
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Data intelligence 

and security

One common small cell mobile network and IoT sensor / camera network, shared with the city, mobile 

operators and local value creator companies via Neutral Host business & operational model

Sensors  Cameras  Screens  Terminals

Users:     Citizens     Companies   City

Investments

Local data 
market place
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Neutral Hosted City Network 

Neutral Host is a city wide company

- owning 5G small cell networks  ( 5G mmW mostly in light poles)

- owning sensor network in light poles and in the city infrastructure connected by 5G

- owning an open Data platform on top of 5G network

Neutral Host is a Data broker:

- collects, storages, analyzes, shares and protects the data

- open interfaces for data and sharing the data as open as possible for application and service development 

- the whole city ecosystem has access to local data (data sharing rules to be agreed city by city)

Neutral Host will share the 5G mmW network for others like mobile operators (5G slicing)

- only one 5G mmW small cell network deployment reduces the cost significantly compared

to own network for every operator ( and there is no places for 3-4 base stations in one pole)

- roaming to/from mobile operators wide area networks is preferred to get wider coverage

Neutral Host is city wide monopoly

- new regulations to ensure equal and fair treatments for operators, public safety, service providers and users

Neutral Host company will be owned by stakeholders like city, mobile operators, energy companies etc.

Several options and models: 

this is one example
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LuxTurrim5G Ecosystem Projects

Neutral Host Pilot

Data driven digital services & Business models

for city network (using LuxTurrim5G+ platform)

LuxTurrim5G

Smart light pole & connectivity concept

LuxTurrim5G+

Connectivity platform and smart light pole pilot network 

Neutral Host Pilot Ltd

Company 

1H20192H2018 1H20202H2019 2H2020 1H2021

мр aϵ

Completed
мм aϵFundingconfirmed

Fundingconfirmed
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LuxTurrim5G ecosystem - partners

Ecosystem lead

Business and 
operating 
models & 
regulation

Energy

Logistics
& transport

Health 
and 

living

Environment
Service 
design

Public safety & 
situational 
awareness

Smart city
development
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LuxTurrim5G ecosystem - partners

Connectivity & 

Smart Pole

Data

Applications Health and livingEnergy

Public safety & 

situational awareness

Logistics 

& transport

Smart city 

development

Operation model 

& regulation
Environment

Service design

Ecosystem lead
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Citizens

LuxTurrim5G+ 
- goals and partners

5G network 
High capacity, low latency
Small cells -> many sites

5G network: 

Smart pole:

Radome materials:

City and street 
Infrastructure

Light pole infra, power, data 
transport

Street infra construction and 
planning:

Infra owner:

Smart city services on top of a 
connectivity platform  

Examples:

- Video surveillance, public safety, 
infotainment screens:

- Air quality, weather:

- Location, navigation:

- Lighting/charging:

- Drones: 

Public research 

partners contributing 
in each research area

ÅGlobally attractive commercial 
smart pole product family 
concept 

ÅOne shared connectivity and 
data platform enabling cost 
efficient smart pole networks 
for cities. 

ÅPlatform based approach to 
enable cities to make the life of 
citizens better, more efficient 
and safer and at the same time 
create sustainable growth in 
city areas.

LuxTurrim5G ecosystem 
coordination 
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ÅProject will create a business model and a 

data platform to enable digital smart city 

ecosystem

ÅProject will use and demonstrate fast 5G 

network connectivity and data platforms 

especially optimized for local needs of smart 

cities .

ÅBusiness model for these operations does not 

exists. New òneutral hostó model is needed to 

enable open citywide digital service 

ecosystem.

ÅHosted network can also be shared

to others like mobile operators and public 

authorities (5G slicing).

Neutral Host Pilot 
ðgoals and partners

Healthy living 
environment

Smart energy 
solutions

Intelligent logistics

Autonomous 
driving

Smart City 5G 
connectivity and 

data platform 

New business models 
and regulation for 5G 

and smart cities

Service design

Modern city 
infra planning

LuxTurrim5G 
ecosystem 

coordination 
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LuxTurrim5G Achievements ê so far

Å Developed and demonstrated key technical solutions and 
concepts based on smart 5G light pole infrastructure 
with integrated / camouflaged 5G mmW radios , 
sensors, cameras, information displays and other 
devices.

Å Created open access ecosystem and technology platform 
with associated business model(s) for smart city digital 
services which could be extended from urban to sub -urban, 
rural areas and highways

Å Built a real life real time outdoor test and demo network in 
Nokia Espoo campus for demonstrating new innovations on 
top of and enabled by 5G small cell infrastructure 

Å Piloted business & service innovations on e.g. navigation, 
information sharing & advertisement, public safety, weather 
monitoring, building automation and smart lighting 

Nokia Headquarter campus, Espoo

Extension: Autonomous 
self-driving bus network to 
Kera Railway Station

City of Espoo: Kera area
Modern city infrastructure with 
integrated 5G ecosystem

LuxTurrim5G 
Test Network 
phase 2  

Smart Light poles

Smart 

BusStop
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1. Smart Light Pole concept proven ðtechnical developments and first proof -of-concept pilots done

Å Four Smart Light Pole prototypes with integrated radios and sensors deployed in the test bed

2. Connected zone public safety bus stop show case demonstrated

3. Selected first of a kind service demos utilizing camera & sensor data fusion 

Å Showcased already to 650+ visitors (65+ groups) at Nokia Karaportti campus in Espoo, Finland

4. Small cell connectivity and service platform 

5. 5G mmW Radio development 

6. Indoor/outdoor signal attenuation and in 5G mmW penetration through various building materials 
studied widely ðincl. 5G window

7. Basic understanding created on business landscape, business models and value networks enabling new value 
adding services for smart cities based on the LuxTurrim5G concept and shared sensor data (cameras, weather 
sensors, etc.) - studied together with all project partners 

8. LuxTurrim5G, enabler of the "broadband economy" and "humanizing of the data" with open ecosystem 
was one of the key project to drive the city of Espoo to win the Most intelligent community award (ICF 
2018),which lead to UN to select Espooas an example city to meet the SDG targets already in 2025.
Nokia is now one of the six industry excellent partner of the UN "25+5 SDG cities Leadership Platform". 

LuxTurrim5G ecosystem ðmain achievements so far  
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LuxTurrim5G Smart Pole V2

Drone docking station (Rumble Tools) 

or 

Weather sensor (Vaisala)

Connector boxes for pole 

external devices (Nokia)

Electric Vehicle charger (Ensto)

5G radios (Nokia)

180° / 360° panorama camera 

(Teleste)

Composite pole 

(Exel Composites)

Luminaires (Ensto)

Camouflage Radome Unit 

for connected devices 

(Nokia, Premix)

Air quality sensor (Vaisala)

Pole display (Teleste)

Utility box (device space) 

(Nokia, Exel Composites)

Energy harvesting & cooling 

network under ground
2nd prototype at 

Nokia campus 

7
 m
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LuxTurrim5G Smart BusStop (Nov 2018)
5G small cell site with integrated devices for smart city services

Bus stop utility box, 

òDevice boxó

Device assembly 

pole for connected 

devices: mmW 

radios, cameras and 

sensors

75ó information 

display inside the 

bus stop with built -

in camera

The target is to demonstrate intelligent transportation and public safety related 

digital services using the LuxTurrim5G Smart City Service Platform.
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LuxTurrim5G confidential

Utility Box with the EV charger (April 2019)
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Autonomous Drones for smart city

Autonomous drone missions for e.g.
Å video camera surveillance

Å Air quality monitoring

Å High altitude weather (100 ð500 m)

Å Construction / factory area surveillance

Å Public / traffic safety 

ÝDemos targeted 4Q/2019-1Q/2020

Drone landing platform on a smart

light pole to extend the mission range

of the drone with
Å Battery charging

Å Data download

Å Pick up payload

=> Demos during 1Q/2020 
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ÅSmart lighting

ÅLocalized weather & air quality 
monitoring 

ÅDigital signage,  information & 
advertisement screens

ÅPresence/pose/gesture detection 

ÅPrivacy protection via video 
anonymization

ÅPersonalized information

ÅSelf-driving all -weather robot bus 

ÅPublic safety: Connected zone 

ÅPositioning & location services

ÅSensor data fusion: Radio Weather 

ÅSignal WindowË: enables mmW signal 
propagation from outdoors to indoors

Demonstrated Services (so far - the story continues)
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KeraRailwayStation route pilot

Pole 101

26GHz 

Pole 107

26GHz 

Pole 111

26GHz 

Pole 115

(no NR)

For autonomous robot 
bus pilot with City of Espoo

Å15 poles with different service 
configuration
Å1 x pole V2 (by ExelComposites)

Å14 x pole V3 (by Tehomet)

ÅThree smart bus stops 
(by Teleste)

ÅTarget is to go live 
during 1Q/2020 for 
autonomous remote 
driving tests 


