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We create the technology to connect the world

Global leader in connectivity solutions
for telecom services providers and enterprises

€231B (=C$36B)
2017 R&D: € 45B (=C$78B)
Employees: 103,000

R&D: 38,000

Services: 40,000

Countries where we operate: 100

2017 revenue:

Mobile connectivity: 4G/LTE evolution and 5G
Terabit IP/MPLS routing and optical networking
Fixed network access: copper, cable, fibre
Applications & analytics

Nokia Technologies: brand licensing, digital health

Nokia Bell Labs

© Nokia 2018

In Canada:

~$1.5B investment in R&D over the past 5 years

In Ottawa: Nokia's Kanata campus, March Road
Employees: 2,300
Office space: 52,200 m?

Global motherhouse for Optical Networking &
Cybersecurity

#2 global R&D centre for IP networks
Mobile networks
Fixed network access

NOKIA



History of Engineering Excellence in Ottawa

1990 2000 2010 Today

# 1 i 1 # 1 Dlver5|f|ed Technology Base " o
IP & Optical Networks 4 .
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» Fixed Networks

T1/E1 Multiservice Mobile . Applications & Analytics '
Bandwidth Wide Area Backhaul «  Carrier SDN & Virtualization
Services Networks AR
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Typical Stopping Distances

20 mph = 12 metres (40 feet)
(32 km'h} or three car langths The distances shown are a general guide. The distance will depend on

your attentian {thinking distance), the road surlace, the weather conditions

and the condition of your vehicle at the time
30 mph 9 = 23 metres (75 feet)
(48 kanv'h) 24 or six car langths S I :
Thinking Distance Braking Distance
40 mph s = 36 metres (118 feet) fverage ih = 4 melres (13
(64 krmvh) or nine car lengths ks Wik
50 mph A8 m = 53 metres (175 feet)
(80 krvhy) : of thirteen car lengths
60 mph 56 m = 73 metres (240 feet)
(96 kmvh) = s ar eightean car lengths
70 mph o1 = 06 metres (315 feet)
(112 kvt e L or twenty-four car lengths

I Y

500 ms Approximately 5 s

All processing in the vehicle including any alert
information from the network

End-to-end latencies:

LTE: 100s of ms
LTE with MEC: 10s of ms
5G with MEC: 1s of ms
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C-V2X Vision: LTE with 5G Evolution H@F”

Parkmg LTE V2N
[} LTE V2N Backend (via core)
(via core)
o Edge cloud
Traffic lights, (MEC)
road side LTE MEC V2P
O
infrastructure O LTE MEC Vel (indirect) ) Intelligent
(indirect) M)
O K\@ Sensor
Intelligent ‘ ‘
T Sensor @/J C&@
LTE V2I LTE MEC V2V
(direct) (indirect) LTE V2P

(direct)

LTE V2V

Local sensors Local sensors Local sensors Local sensors
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Leveraging Nokia's global experience and Ottawa presence
As part of the ecosystem to enable the AV community in Ottawa

Continental, Deutsche Telekom, Te|eC0mmUWCaUOﬁS and
Fraunhofer ESK, and Nokia automotive players form global
Networks Showcase First Safety cross-industry 5G Automotive
Applications at "digital A9 Association

1" s AUDI AG, BMW Group, Daimler AG, Ericsson, Huawei, Intel, Nokia and Qualcomm Incorporated
motorway test bed

team up to evolve, test and promote communications solutions far connected mobility.

Ford, Qualcomm, AT&T, and Nokia launching autonomous i3 joins 'Smart Tampere'

vehicle trials in San Diego region initiative to help bring smart city
Trials will begin later this year at the San Diego Regional Proving Ground to speed the development of

connected cars and improve automotive safety. S@I’\/IC@S J[O one O]C F|ﬂ|aﬂd'5
argest municipalities

Nokia, Bosch & Deutsche Telekom partner in the cloud for road
safety
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Lead Use Cases

« Event notification: vehicles,

drivers, emergency services

« Augmented driver
assistance: e.g. electronic
brake light

* Vulnerable road users (e.g.
motorized wheelchair)

« Eco approach to optimizing
journey: e.g. optimal speed
in urban environments
through multiple signaled
intersections
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