
© Nokia 2017            Confidential1

The Development of 5G: 
The Technological Challenges

AGCOM, Rome, Italy
29th  March, 2017
https://www.agcom.it/

Dr. David Soldani
Head of 5G Technology, e2e, Global, Nokia

https://www.agcom.it/


2 © Nokia 2016

Use cases 

Application and 5G requirements 

Application description 5G requirements

In Vehicle 
Infotainment

Video-driven mass infotainment inside fast 
moving public and private vehicles

Increased capacity (10/3 Gbps DL/UL) 
Lower latency for AR/ VR (< 5-10ms)

Connected 
Vehicles

Truck platooning as an entry point into 
autonomous driving solutions

Ultra-low-latency and high reliability for extreme safety 
/ security 

5G hot spots 
(overlay)

Virtual Reality streaming from event onto user 
devices on site at large scale

Ultra-High throughput 1-2Gbps; lower latency (<10 ms) 
required for AR/VR; very high capacity (>500 Users/cell)

5G to home
Fixed Wireless Access to homes (FWA) with 
low fiber penetration via 5G

Fiber-like speeds to multiple 10s of households 
from one site

Wireless Robotic 
Platforms

Robots for Logistic, Cleaning, Monitoring, 
Manufacturing (Industry 4.0) and Surgery

Ultra-reliable (failure rate <10−7) low E2E latency 
communication (5-25 ms) 

UAV Traffic 
Management

Ultra-low-latency and high reliability for safety/security. 
Increased uplink capacity (10 Gbps UL) 

E2E fleet management for delivery drones: 
Traffic Management for UAV (TMUAV)

5G DEPLOYMENT AREAS
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This document contains preliminary options which are subject to appropriate information and/or consultation of the relevant employee representative body/ies where applicable and subject to necessary legal procedures and approvals.
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Smart City Applications and Requirements 

5G DEPLOYMENT AREAS

Use cases Application description 5G requirements

Fleet mgmt. & Remote  
Vehicle monitoring

Tracking of fleet vehicles, including real time 
remote vehicle diagnostics, location, driver 
behavior, etc.

Low Tput, Low to Medium Latency

Connected Emergency 
Vehicles

Embarked mobile tele-medicine for 
remote/nomadic diagnostics, access to 
patient files, etc.

High QoS via enhanced Tput for 2-way video (~10-20Mbps UL & 

DL) ; Very-low-latency and high reliability for safety

Mobile / Static Video 
Surveillance

High resolution UL camera video surveillance, 
remote control (zoom, pan, etc.). Includes 
offender identification, Missing Person, etc.

Very-High UL Tput and Overall Capacity, driven by camera 
resolution & units / cell (e.g. 15-20Mbps per camera). 

Very Low latency for high resolution offender identification

Autonomous Driving 
Assistance

Real Time support for Assisted Driving – traffic 
indications, warnings, map updates, etc.

High Tput DL in high density traffic scenarios (~10Mbps / 
vehicle); Increased location positioning accuracy

Emergency Responder 
(ER) Support

Combined with surveillance, video feed and 
tactical information available to Emergency 
Responders

High DL Tput (~15Mbps / responder), with high reliability and 
low E2E latency communication (<50ms e2e) 

Remote Out-patient 
Monitoring

Very-low-latency and high reliability for safety/security; 
increased UL Tput (~20Mbps)

Remote patient monitoring for out-of-
premises care, includes wearables, tele-
medicine
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Vehicle to Pedestrian 
Notification / Warnings

Pedestrian awareness of vehicles (e.g. 
intersections) 

High density (e.g. intersections), Low V-to-P latency (< e2e 
100ms)



This document contains preliminary options which are subject to appropriate information and/or consultation of the relevant employee representative body/ies where applicable and subject to necessary legal procedures and approvals.
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5G deployment areas and use cases requiring 4.5, 4.9 and 5G connectivity
5G DEPLOYMENT AREAS

Only use casesStructural 5G 
deployment area

5G

In-vehicle 
infotainment

5G to the home

5G hotspots

In-vehicle 
infotainment

Healthcare

Separate use 
cases, 
e.g., 5G hotspots, 
5G to home, 
healthcare

Drones

5G 
EXCLUSIVE
USE CASES

Public transport-
tation use cases, 
e.g., train & boat 
infotainment

Dense city area use 
cases, 
e.g., Mobile 
broadband; in-vehicle 
infotainment; 5G 
hotspots; 
Tourism/AR/Advertisi
ng; Public Safety

Highway use 
cases, 
e.g., in-vehicle 
infotainment, 
truck platooning, 
fleet 
management, 
connected 
vehicles & 
autonomous 
driving

Truck 
platooning

Connected 
Cars

4.5, 4.9 G  5G

5G MBB connectivity 
for 4K video 
streaming, VR/AR

Public 
Safety

4.5-4.9 G 
COMPLEMENTATY

USE CASES

Industry 4.0
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4.5, 4.9 and 5G systems
Example of long term migration options

2020-2025

LTE/eLTE

NR

5GCN

EPC

Standalone (SA)

Non-Standalone (NSA)

Users

Users
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The path to 5G with stepwise evolution in LTE and 5G

Broadband
IoT
Public Safety

4.5G

Gigabit LTE
Densification
AirScale

4.5G
Pro

4.9G
>>1 Gbps
Cloud RAN
<10 ms latency

5G 
continuity

5G
readiness

PoCs with
AirScale

Pre-Standard
FWA, Mobility trials

Commercial
Interoperable
3GPP compliant

5G
5G

PoC
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Nokia is investing 
heavily to drive 
PRODUCT and 
TECHNOLOGY 
leadership and enable 
long term 
COMPETITIVENESS

Nokia’s INNOVATION and 
IN-HOUSE technology 
development will 
ENABLE carriers to 
embark on path to 5G 
with time to market 
LEADERSHIP

Nokia welcomes the
Italian Government 
tender and is 
COMMITTED to realize 
pre-commercial 5G 
tests and trials jointly 
with stakeholders

Conclusions
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Copyright and confidentiality

The contents of this document are proprietary and 
confidential property of Nokia. This document is 
provided subject to confidentiality obligations of the 
applicable agreement(s). 

This document is intended for use of Nokia’s 
customers and collaborators only for the purpose 
for which this document is submitted by Nokia. No 
part of this document may be reproduced or made 
available to the public or to any third party in any 
form or means without the prior written permission 
of Nokia. This document is to be used by properly 
trained professional personnel. Any use of the 
contents in this document is limited strictly to the 
use(s) specifically created in the applicable 
agreement(s) under which the document is 
submitted. The user of this document may 
voluntarily provide suggestions, comments or other 
feedback to Nokia in respect of the contents of this 
document ("Feedback"). 

Such Feedback may be used in Nokia products and 
related specifications or other documentation. 
Accordingly, if the user of this document gives Nokia 
Feedback on the contents of this document, Nokia 
may freely use, disclose, reproduce, license, 
distribute and otherwise commercialize the 
feedback in any Nokia product, technology, service, 
specification or other documentation. 

Nokia operates a policy of ongoing development. 
Nokia reserves the right to make changes and 
improvements to any of the products and/or 
services described in this document or withdraw this 
document at any time without prior notice. 

The contents of this document are provided "as is". 
Except as required by applicable law, no warranties 
of any kind, either express or implied, including, but 
not limited to, the implied warranties of 
merchantability and fitness for a particular purpose, 

are made in relation to the accuracy, reliability or 
contents of this document. NOKIA SHALL NOT BE 
RESPONSIBLE IN ANY EVENT FOR ERRORS IN THIS 
DOCUMENT or for any loss of data or income or any 
special, incidental, consequential, indirect or direct 
damages howsoever caused, that might arise from 
the use of this document or any contents of this 
document. 

This document and the product(s) it describes
are protected by copyright according to the
applicable laws. 

Nokia is a registered trademark of Nokia 
Corporation. Other product and company names 
mentioned herein may be trademarks or trade 
names of their respective owners.


