
5G is a
giant leap

Realize a scalable and latency
aware network
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2020-25Today

Committed SLAs

100x faster

10x less

+100M ‘things’

Many (slices)

Connected carsIndustry 4.0

Mobile gamingSmart home

Drones IoT wearables

Endless possibilities New technologies New business case New revolution

NW service
level

Speed

Latency

Users

Logical networks

Best effort
for all

100 Mbps

>>10 ms

10M people
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Examples from 5G-trials

Rakuten Smart
stadium experience
remote unmanned delivery
robot operation

drone-based identity
verification

8K VR video streaming through
the utilization of a 5G network

Telia Self-driving cars
Autonomous driving in Nokia
Espoo Campus

eSports
• Gaming over 5G in

shopping center

• Innovation lab

• Virtual football – Du

• Virtual reality penalty -
Megafon

Industry 4.0
• Monitoring factory

assembly line – Telefonica

• Nokia Oulu Conscious
Factory with Telia

• Nokia, ABB and Kalmar
conduct industry's first trial
with ultra-reliable, low-
latency 5G technology for
electricity grid and harbor
automation

Intel MPT with Robotto
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Residential Femto

Enterprise Femto

Flexi Zone Pico

AirScale Indoor

MEC

AirScale Wi-Fi

Flexi Zone Micro

AirScale Micro RRH

MiniMacro

Versatile portfolio for any deployment scenario
Densification for cost efficient capacity and coverage, indoors and
outdoors

Homes Small
shops SOHO Medium and

large enterprises HotelsApartments

3G + 4G

3G + 4G

3G or 4G + Wi-Fi or LAA

2G+3G+4G+5G

Wi-Fi, LTE and 5G

Indoor and Outdoor and integrated  module 802.11ac

3G or 4G

3G or 4G or 5G

3G or 4G

Airports

Shopping malls

Stadium Urban hot spots Outdoor-in Deep rural villages
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Beamforming

gNB

Static beamforming – digital/analog beamforming  - beam tracking
Mobility evolution

The gNB and test UE need to
be aligned as there is single
bore sight beam

gNB UE

Single beam

UE can
move from
one beam
to another

Beam tracking

gNB

Beam tracking is maintained for
connected UE

With beamforming UE can be
located anywhere in the cell
coverage area

Sector beam
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Tampere University 5G trial based on 3X
option

MEC
WebServer
FTP server

MMES1c
S11

HSS
S6a

Nokia SRN Tampere FinlandHervanta premises

SGW/PGW
CMG

SGi

LTE Flexi FRGY Outdoor 2100MH

5G System module, AEQN-Antenna

VP
N

VP
N

IP
Sec

• LTE capacity can be demonstrated with high quality video and large file download in MEC
server

• Internet traffic and voice calls are managed in centralized core in SRN
• Voice traffic over the LTE and MEC and internet traffic over the 5G

X2

S1u

LTE Flexi

AirScale SM

• The Access Point Name (APN)
controls the end-point of user plane (UP)
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Nokia Core

S/P-GWMME

EPC / Mini EPC in container

• One ASIK + one ABIL configuration for one
sector with AEQD-antenna

• One ASIK + one ABIL = gNB
• Only connectivity between 5G and LTE is SYNC

chaining
• CPRI front haul connection towards RU
• 1 / 10 GE interface towards backhaul
• GNSS synchronization and synch chaining

ABIL
ASIK

CPRI 9.8

AEQA

1 sector

5G
gNB

ASIA
ABIA

LTE
RU

S1 (U/M)
X2 (U/C)

LTE Flexi eNB

AirScale
(AMIA)

Site router / switch
(Ethernet)

S1 (U/C/M)
X2 (C/U)

Tampere University 5G trial based on 3X
option
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Overview of 5G Trial in the Hervanta campus

1

The place of 5G-antenna
The coverage area of 5G-cell
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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.


