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MulteFire Technology Roadmap

Traditional LTE & | Select regions Worldwide
5G ecosystem | (e.g. US) deployments
Requires licensed
spectrum anchor | LTE-U LAA/eLAA EMTC/N B-loT
3GPP Rel. 12 3GPP Rel. 13/14 3GPP Rel. 13 and beyond

MulteFire Alliance drives standardization

Broadens the LTE & 5G ‘
cellular ecosystem

MulteFire 1.0 MulteFire 1.1

5G New Radio (NR) Based LAA

3GPP Rel. 15 study item

Standalone 5G NR in
unlicensed bands
3GPP Rel. 15 study item

Operates in unlicensed New deployment Expanded
and shared spectrum opportunities loT support

(added eMTC and NB-loT

support in unlicensed spectrum)
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| 5G MulteFire

MulteFire Alliance drives commercializatio
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| New, wider bands—e.g. mmWave
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Standalone Deployment in Unlicensed and Shared Spectrum

400/800/900 MHz 1.9 GHz 2.4 GHz 3.5 GHz 5 GHz
(Regional) (Regional) (Global) (USA) (Global)

150 MHz
500 MHz

MulteFire 1.0/1.1

For mobile broadband & high-
performance loT

Carrier bandwidth: 10/20 MHz

v

MulteFire 1.1 eMTC

Broadest range of loT use ' '
cases, e.g. industrial loT

Carrier bandwidth: 1.4 MHz

MulteFire 1.1 NB-loT

For low-power, wide-area \/ \/
(LPWA) IoT use cases

Carrier bandwidth: 200 kHz
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* Publicly available since April 2017

deployment models

* First product built to Release 1.0
- announced

lteFire 1.0 trialsstargeted for
H2018 gl
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Nokia Launches Industry First MulteFire Small Cell

Nokia Flexi Zone MulteFire
multiband Pico BTS benefits

* Best performance and compact size

 High capacity

* Supports both Indoor & Outdoor deployments
* Carrier-grade software quality (3GPP based)
* Proven plug & play for light touch install

* Flexible backhaul, power and sync solutions

MWC-18 Demo of Nokia Flexi Zone S
. . . P-ri\/r,a;tew JE solitions for
MulteFire multiband Pico BTS shows: oGt
* Private LTE using MulteFire for Manufacturing and IIoT g
Shipping

e MulteFire Co-existence with Wi-Fi

* MulteFire advantages of Mobility, Coverage, Capacity, Neutral

host
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Name: sXGP PicoCell

* Power : 2*250mw

* Frequency: Band 39

e Capacity: 96 active users

* VOLTE Enabled

* LIPA & SIPTO

* SON Enabled

* Power consumption: < 14w
* Feature: LBT-1, LBT-2, LBT-3
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Improved Iatency and uplink performance using Grantless Uplink

Enhanced signal link to further improve coverage outdoors —i.e. in the downllnk fora
shipping port .

Autonomous mobility for mobility improvements in preconflgured cells

Bl king features- [~ - B e
Device triggering for power savmgs : L S : - .F ‘

- Use of discontinued receptlomto save energy and |dent|fy low pr|or|ty ac!s to glve space

i o) hlgher priority servicesisuch asvoice) - , e W
 Courtesy access to enabI ccess ) theﬁuT’EeFlre netWOrk W|thout a subscrlptlon

m d quality-of'service T, e =
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Mobﬁlty load balancing .
Reduced interference
Enable key information exchange



Market Opportunity for MulteFire

The total global Smart Systems revenue for the private LTE addressable market in
industrial and commercial loT will reach $118.5 billion in 2023.

Private LTE Addressable Smart Systems Revenue,
Worldwide, 2017-2023 ($, millions)
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Market Opportunity for MulteFire

The top five markets are expected to make up roughly 65% of the value created from

Private LTE enabled devices/equipment.

Private LTE Addressable Smart Systems Revenue by Segment,
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2019 2020
u Mills
m Power Generation
mWarehouses

m Transport Venues
u Power Transmission & Distribution

Worldwide, 2017-2023 ($, millions)

2021

2022 2023

m Borders & Ports of Entry
u Plants

H Hospitals & Labs

= Underground

u Plant

Distribution of Value:
Top Five Segments

Power Transmission &
Distribution

= Factories

= Mills

= Warehouses

= Plants

= Other Segments
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loT Case Study: Factory Private LTE Market 2023 Opportunity

Shipments: 128.6 million units; Smart Systems Revenue: $18.3 billion
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MulteFire is gaining

built to Release 1. 0
2H’2018 X
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