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Disciplined execution for successful integration
and transformation

Acquired Sold Acquired Acquired
Motorola Solutions Devices Acquired Deepfield Unium
wireless networks & Services Alcatel-Lucent Acquired Acquired
Launched Networks Created Sold Acquired Comptel ISpqc;e‘Time
transformation plan Nokia HERE Gainspeed Created T
Technologies Nokia
Shanghai Acquired
Bell Elenion

Pulp, Paper, Rubber,
Early Bell System
products, Mobile

phones
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Creating the technology to connect the world
in a sustainable way

/7 \

\Integmty/ \\(‘;jhma/t/e// \ Culture /

Operational environmental management & circularity, responsible sourcing,
health & safety, preventing the misuse of technology and labor practices in our operations
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Integrity is the foundation
of our business

Nokia is a trusted and valued partner to many of the largest - ™
companies worldwide. We work tirelessly to earn and keep 8 WORLD’S MOST
trust by adhering to the highest standards of ethics, o ETH ICAL
integrity and compliance. (| COM PAN I ES®

WWW.ETHISPHERE.COM
4 TIME HONOREE

*Recognized as one of 2020’s “World’s Most Ethical Companies”
by Ethisphere, a global leader in defining and advancing the
standards of ethical and responsible business practices.

* "World's Most Ethical Companies” and “Ethisphere” names and marks are registered trademarks of Ethisphere LLC.
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End-to-end private wireless network & automation platform made easy

Spectrum availability

- CBRS in USA
- CSP — Mobile NW operators

- Vertical — industry specific T
indoor small cell edge cloud server

. Unlicensed (incl MulteFire)
e e [ e Can scale to multi-local indoor & outdoor industry sites
Ecosystem of 4G & 5G industrial devices ..while keeping full control

- Dedicated network
- Enterprise data stays local

even in cloud architecture

Boillien 0
i - Full visibility and control of

>2500 non-phone form factor LTE devices connectivity, devices and
CoACOM data, 03/2019 applications from your

management interface
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Nokia Digital Automation Cloud overview

Nokia Digital Automation Cloud on-prem, plug in service enablers, APIs

Nokia Drone
Networks aerial
insight service

Nokia micro
ﬁ On prem wireless service
Y connection framework for

apps

Nokia DAC

Nokia DAC High
campus commu-

Accuracy Indoor

Nokia DAC
Connected video

3rd party cloud services,
e.g. AWS/IBM/Azure

DA
applications

nication services

CLELZ L eg. PtT, PtV

Positioning (HAIP)

DA edge -
data stays local

Pico,
indoor Micro

CPUs, GPUs, storage
Mini Macro Macro '

Customer Site
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Nokia DA cloud

Central security

Global cloud / data centers
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Architecture Example — Edge Cloud

Customer Data Center

1
1
l
| NDAC
E IOSA o Internet Regional
: ‘ SFP Grand Master Clock GS Cloud
i Edge Cloud |
1
! Copper, [
I Customer SFlgg'b/ .
| LAN IP — |
: [ Remote Radio Heads
. network :
! 1
! 1
: Air Scale SM Baseband | \\\ \\\ S\
: |
<. 4 e L AR A3
! 1
______________________________________________________ S\ \\\ \\\
SFP fiber RJ45 Catb
All wires by customer
CPRI link is direct optical fiber connection without router CPRI (Optical) B1 B3
GPS cable (30m) and antenna provided by Nokia
9 © 2020 Nokia NOKIA

Nokia internal use



CSP connector with NewCore Wireless

Optional CSP integration services

«  Complements NDAC private network
offerings

« Albert to offer additional insight

= cations / i
3 = H H D ta t ays with / ks
< you | —
novaa : vl
=) @ + T A
| 3 / /
Pico Micro “‘” ’\_

Mini-macro Macro Edge

| i U “
<50km o
or/Outdoor Outdool Outdoor Edge
-~ £ 7 9 @ g A i
©0 O [ oo
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Nokia DAC — remote installation service for customers/partners

...added peace of mind to complement the plug & play experience

Hardware can be installed & configured remotely

11

Edge cloud/SRX and radios preconfigured by Nokia DA prior
to delivery

Dedicated project manager and operations support assigned
to customer for guided installation and network commissioning

Webex/video calls/cams used to effectively guide NDAC
installation, switch on and activate for use

Remote connection access allows for configuration
modifications to be performed as needed

Access to NDAC online courses, NDAC info center support
materials

As-built documentation and network test results provided by
customer/partner to start subscription and operations

© 2020Nokia Customer confidential / Nokia internal use
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Nokia Digital Automation Cloud O&M toolbox

Set of tools for different needs — for easy network configuration

2

Customer web portal

* |P configurations

* SIM management

* Individual user
performance

* Basic troubleshooting
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Nokia DAC OSS API

* Connect your own OSS (e.g.

Open NMS) with the Nokia
DAC API for
troubleshooting

* Performance management

* Fault management

Customer confidential / Nokia internal use

D

——

Partner web portal

Software management

Configuration
management

Hardware resource
management

User management

®
A

Advanced
troubleshooting suite

* Radio troubleshooting

NOKIA



Easy to use Customer Portal

Self-service webportal for SIM card mgt. and operations & maintenance

NOKIA

Digital Automation Cloud

My networks: Overview of 1 networks

Overview | My Private Network

Equipment location

+

Norge

Leafiat

DA access pont status

Status of the network \‘

8

100% of the DA access points are working
( ) ® \Workingg 1
®  Notworking: 0

e Digital Automation Cloud
System Healtt o
L * il
Ery °° . ° = ipment and networks
o

\ccess points

° W ¥ ]

Networks & DA edges

Home

Network performance information

1-10of 1 networks

Connected terminals

Network statistics Devices

@

Data transfer speed 16.20 Bits/s

) — Connected
05 — @ 2
0
12AM 12PM 12AM
S ok 2 M m
DA edge status SIM status
b5} e
100% of the DA edges are working Activated
® Working 1 @ 2
®  Notworking 0

Home

SIM card management

Activation/Deactivation
e Priorities

7) Edit APN for muitiple SIMs

N gD
L ]

° .
lcco Network Connection Status aos Static P AN e Fixed IP addresses
B s . OhAccesspointa Edge Downlink  Upink 890009910000020 Demo Munchen (I ) Active DEFAULT internet-DEFAULT_A
. 8900099100000206! Demo Munchen [ > @) Active DEFAULT internet-DEFAULT_AP!
o . gy e 08Tl
8900099100000206! Demo Munchen [ @) Active DEFAULT internet-DEFAULT_AP!
NN : . .
. . 2 sewwiig X oMt werking AN 8900099100000206! Demo Munchen [ > @] Active DEFAULT internet-DEFAULT_A¥
\ 32 8900099100000206! Demo Munchen [ > @) Active DEFAULT internet-DEFAULT_AP!
e A AN 8900099100000206! Demo Munchen [ @) Active DEFAULT internet-DEFAULT_AP!
185 ninmnmnnnn 8900099100000206 Demo Munchen [ @) Active DEFAULT internet-DEFAULT_AP
8900099100000206! Demo Munchen [ @) Active DEFAULT internet-DEFAULT_AP!
Total: 25 Activated: 25
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Nokia Digital Automation Cloud — Modern Uls

Quick overviews & detailed analytics in standard html viewers

NOKIA

Discovery

Administrator

28 NDAC PM KPI Dashboard - Access Point Type-1 - [ o e LB - © now-2
Network Hw Group Name N etwork 1 3w APID All~ Cell » 22 NDAC Radio FM Alarms Active Dashboard
Cell Availability p Cells UP Average PDCP throughput UL Average PDCP throughput DL Avg PCDP Thrput UL

14 7 o

y Cells DOWN

100% 4] 0

LTE_5750a E-UTRAN Cell Availability Ratio

LTE_5239a E-UTRAN Cell Availability, excluding blocked by user state (BLU

2020-06-25 11:30:00
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Nokia Digital Automation Cloud — Operate
Network operations support

Dl —— | — Tstlevel
- Customer
— =T Local IT self-service via Web Portal
Locally defined resolution time in
compliance with Nokia customer i
service requirements
2nd level
Local
—> Customer / Partner
> Help-Desk Remote or on-premise support by trained local IT
Nokia DAC standard response
times based on agreed support i
ackage
packas 3 Jevel
—> NOKIA Nokia
Remote support by Nokia Network Operations Center
4 level Nokia DAC global
NOKIA Nokia monitoring
Support by R&D teams of Nokia or its 3" parties
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NDAC Edge hardware for high performance 5G

» Edge HW must have adequate CPU
resources and at minimum 10 GE
interfaces

* 5G enables over 1 Gbps speeds for a
single UE with 100 MHz spectrum or

more

* Practical throughput may be some 100's
of Mbps per UE, but there will be many
simultaneously active UEs

16 © 2020 Nokia

Airframe
Open Edge
* Intel Xeon family (up o 28 cores)
 RAM up to 6 x 64 GB DIMM

« 2 x10/25 GE (extension options)
 Scalable up to 5 server sleds

HPE EL1000
* Intel Xeon 16 cores
* Up to 128 GB RAM
e 2x10GE

Confidential
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NOKIA



Nokia Digital Automation

Global http://dac.nokia.com

Digital. Automation@nokia.com

NOKIA
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