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Massive MTC
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SMART BUILDING
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LOGISTICS, TRACKING AND FLEET
MANAGEMENT
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SMART SMART
METER AGRICULTURE CAPILLARY NETWORKS

Cellular M2M today
Electricity meters

Connected cars
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~400 million cellular M2M
connections
Majority over GPRS

GSM/GPRS
WCDMA

LTE

Critical MTC
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EC-GSM-loT

Evolution of GSM
Ultra-low bitrate
applications

eMTC 1,4MHz

Low to medium
bitrate applications

New 200KHz
carrier

Ultra low-bitrate
applications
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WASTE MANAGEMENT

SMART CITY LIGHTING, - SMART METERING,
i SMART BUILDING,

HOME AUTOMATION




Significantly reduced

functionality and
-» capability

g\s device complexity,
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New “Power Saving” State - Paging coordinated when not in PSM state

Device unreachable, but remain registered *Reducing signaling

Active
Time

PSM request

Power Saving Mode

ACTIVE

DEEP SLEEP
UE Reachable Power Saving Mode
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Extended sleep cycles in idle mode to
eliminate unnecessary receiver activations

Significantly improved DL reachability

DRX
Extended DRX

Paging Occasion
Paging Occasio

EXTENDED DRX




1.4MHz 1.4MHz

DEVICE 1-N DEVICE N-M

Device receives part of LTE carrier
Devices Multiplexed across LTE carrier
Leverage full capacity of wideband LTE carrier
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STAND ALONE
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200kHz

' GUARD BAND

200kHz

' INBAND

200kHz




Supported duplex modes

DL peak rate [Mbps]
UL peak rate [Mbps]
Highest DL modulation scheme

FD-FDD /
TDD

150
50
64QAM
16QAM
2
2
20
23
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Summary
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> Cellular offering One Network serving a diversity of 0T application

- TCO savings (no need for a separate over-lay network) ..
- Future proof loT connectivity :'
> Network solutions supported in SW I -""’
- - Standardization (Rel13) on track ? L4 /
- Chipsets end of 2016, devices first half 2017 . / L I
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'- 80- 90% reduction of de\nb c@'mplexny and cost (Caf-Alse n

¢e o Segment oy = &MﬁOT CAQ'] & NB-loT

- Battery time 10+ years
I.‘.if_'_—_Coverage improved wi
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200K / CELL

-90%

LONG BAFTERY LIFE
Extended Long DRX 10+ YEARS

BETTER COVERAGE ’
Extended Coverage Mode
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Battery lifetime

> Battery lifetime

- With Power Saving Mode (PSM) [3GPP Rel-
12] EC-GSM allows for a very energy efficient
operation irrespective of coverage situation.

- There is however, as expected, a strong
dependency on the coverage situation and the
battery lifetime achieved.

- In the table a 5 Wh battery has been assumed

- The analysis includes network
synchronization time, transmission, reception,
light and deep sleep power consumption.
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200 bytes, 2
hours
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200 bytes, 1 day
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Device Ecosystem
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> 3-5 vendors committed to develop NB-loT and Cat-M1 chipsets/modems
» Different technical strategies applies

» Low band support to start with (700-800-900 MHz)
» First commercial devices expected end of 2016
» Modem price points uncertain in first phase

» Intel and Mediatek recently confirmed plans for EC-GSM-IoT chipsets in Q3/Q4

May 2016 | Page 15



lot Chipsets

Lead Chipsets ‘15

5G

Lead Chipsets ‘16 /17

semiconductor
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LTE loT modules [CAT-1]
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4 SEQUANS COMPANY INVESTORS PRODUCTS & SOLU

COMMUNICATIODNS

Agreement extends earlier partnership on
Cat 1 LTE technology

QUALCOIV\N\' | News ~ | PressReleases v PARIS, France - February 16, 2B _ | TE chinmalar Somiane Coammiinicatinne S A

Press Release e compenies. eaderenio | INTELACGELERATES PATHTO 56

narrowband LTE MTC solutiong
Category M2 (formerly called N NEWS HIGHLIGHTS

Q u a | CO m m A n n O u n CeS N eW M Od e m « Collaborations with industry leaders Ericsson* KT*, LG Electronics* Nokia*, SK Telecom*

and Venizon* help lay the foundatien for 5G.

SOl U t I O n S DeS | g n ed to S U p po rt Re | |a b | e’ = 5G mobile trial platform enables faster prototyping.
G | O ba | CO n n eCt|V|ty -to th e | ntern et Of . ?E::gIor:i,r;i:gS\,?EZ;E;]?SE?ips (SoCs) provide robust connectivity for Internet of

T h | n g S MOBILE WORLD CONGRESS, Barcelona, Spain, e

Feh. 22, 20716 — Intel Corporation today mTH_ [:I]I.I.AB']HATES

announced new industry partnerships and N ey
products that lay the groundwork for faster,

smarter and more efficient 5G wireless networks designed to deliver amazing new
experiences throughout daily life.
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