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The Road to Highspeed LTE Connectivity
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15t Generation
= Basic Voice
= Analog Protocols

Upto 14.4 kbps

| 1980  /

2"d Generation

= Voice Optimised
Design

= Capacity and
Coverage

GSM, GPRS, EDGE

9.6 - 384 kbps

3rd Generation
= \/oice with Data
add-on -

= First Highspeed
Broadband

31.10.18

UMTS, HSPA, HSPA+
2 - 42 Mbps

2000

Internet

4th Generation

= Focus shift from
Voice to Data

= |P-Based Protocols

= Real Mobile
Broadband

LTE, LTE-A, LTE-A Pro
100 Mbps ++
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High Speed Data
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“Phase 1”

“Phase 2”

“Early Drop”

* Network slices
* Standalone
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* 5G radio
& core eMBB
 Standalone

* LTE core network, 5G radio access
* Frequencies extension > 6-60GHz
* Non standalone, LTE needed

5G Radio

LTE Core
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Machine Type
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* Increased network/device intelligence rather
than disruptive physical extensions
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20MHz

10Mbps / 5Mbps

+ 0dB vs. GSM
(similar as GSM)

milliseconds, real time

seamless,
full handover

full Voice

<5 years

2 Antenna, single Antenna
by exception only

Continuous data stream.
Full Lifecycle Management
Existing, well understood
Focus are existing markets
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Comparison of LTE Technologies for the loT

|
@
@

2

\

T

<100
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1,AMHz

300kbps/375kbps

+15dB vs. GSM

(approx. 2-3 x as GSM)
80mstods
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Connected mobility with some
limitations (inter freq handover)

Restricted voice, for simple use }10(:8
cases, like alarm panels 0101

>10 years

single Antenna T

Limited data stream.

FOTA capable <1
TCP/UDP communication kB
Focus is enabling new markets

LTE Cat.1 LTE Cat.M1 LTE Cat.NB1

200KHz

17kbps / 30kbps

+ 23dB vs. GSM
(approx. 4 x as GSM)

1.4s to 10s

limited, changing cells without
handover

no voice, data only

>10 years

single Antenna

Messaging centric

Incr. FOTA only

Suited for UDP Communication
Focus is enabling new markets
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M1 NB1 Lora Sigfox LoRa, Sigfox Cat M1/NB1

Data stream

~ 100 Kbytes

Efficient data
.. ~ 10 Kbytes - Data from Kbytes
transmission volume
o to data streams...
(per transmission, not ~ Kbytes v .
essages an
data speed) Bytes minimal data
Messages DL below tenth of
Messages UL
Random
...with a limited ,
Duty Cycle Min.-hours -- s duty cycle and... a--an\l' tlmed
and unlimite
Daily ----_

Reliability Refiable ik ||| . limited reliability . highly reliable...

‘ Long term -- for| -
DeploymentEmeNN . .. I . — e

Optimization / Flexibilit Management | I ...for simple and ...dynamic and
P Y rora ] ] static use cases. complex use cases.




Peak Data Rate /
kbps

Spectrum

Voice

Reliability

Latency
Coverage

Supplier Eco System
Standard

Platform scalability

Network Operation

Ogy comparison

EC-GSM Cat-NBL__|5G MTC

Unlicensed
No

Best effort, no QoS, no
collision avoidance,
cumulative resource
usage

Not applicable

Selected areas, urban
focus

Tiny - single vendor
Full Proprietary
Non scalable, single

flavor

MNO like network
operated by Sigfox

Unlicensed
No

Best effort, no QoS, no
collision avoidance,
cumulative resource
usage

Not applicable

Selected areas, urban
focus

Very small
Proprietary Standard
Non scalable, single

flavor

Network set up and
run individually

Licensed

Full voice capable

Very high, QoS

Mid-Low
Global

Very large
Global standard

Performance and
feature scalable

Feature extension
within existing GSM
bands

10000/5000
Licensed

Full voice capable

Very high, QoS

Very low
Global

Very large
Global standard
Performance and

feature scalable

Use of existing LTE
networks

300 (in half duplex)
Licensed

Voice option in future

Very high, QoS

Low
Global

Very large
Global standard
Performance and

feature scalable

Extension on top of
existing LTE networks

Licensed

No

Very high, QoS

Low
Global

Very large
Global standard

Performance and
feature scalable

Stand-alone, guard
band or in-band
operation

<1000
Licensed

open

Extra highest
reliability class
(eMTC), QoS

Ultra low
Global

Very large
Global standard

Performance and
feature scalable

2 dedicated
networks: massive &
reliable MTC
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loT Radio Technologies — General advantages for
3GPP standardized LPWAN vs. proprietory solutions:

x More mature, already successfully through the peak of ,hype cycle”.
= Ready in terms of coverage, due to re-use of existing networks.
* Investment protection and prepared for global deployment,
following global 3GPP standards
x Similar or less power consumption in comparable use cases.
x Enhanced security, as high standards included within 3GPP.
x QoS Guarantee for mission critical usage.
x Enhanced 2 Way Communication. x
x Lifecycle management for maintenance and = ™

n—

optimization (e.g. FOTA, scheduling, power profile). A GLOBAL INITIATIVE

* Flexibility of choice due to more competitive environment.

1 Gemalto M2M broborietarv & confidential



PERREACEMents in new LTE CatM and CatNBT

standards for the |oT

ﬁ UP TO 50.000 DEVICES PER CELL!
Efficient use of current LTE spectrum, guard bands etc.

B 2

A GLOBAL INITIATIVE

LOWER COSTS!
Cost efficient RF design, Half-Duplex in DL/UL

DEEP INDOOR & ENHANCED COVERAGE!

Up to 23dB through repetition, for delay tolerant use cases

@ POWER EFFICIENT DURING OPERATION!
Extended DRX (Enhanced Discontinous Reception) cycles up to ~3hr

SIGNIFICANT POWER SAVING
DURING OPTIMIZED SLEEP MODE!

Max. duration of PSM (Power Saving Mode) enhanced to ~1 year

11 31 October 2018
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at drives the MNOs with the [oT? Disruptive

competition!
WHAT DRIVES 3GPP AND THE MNOs?

* 10T is considered a huge market and a logical step for MNOs, leveraging their networks

» Several privately owned companies try to compete with proprietary LPWAN technology in unlicensed
bands, e.g.: Lora, Sigfox, etc.

THIS LEADS MNOs TO:

» Update their well established networks for LPWAN standards.

»  Communicate ambitious roll-out dates for LPWAN.
(e.g. LTE Cat NB at VF, LTE Cat M at AT&T in 2017 for some countries)

» Commit to existing technologies (e.g. 2G until 2025 in Europe) to avoid disruption.

» Offer competitive, low cost data tariffs.

- ...good for device makers, service providers and module makers!

31 October 2018
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Who benefits most from LTE Cat-M / NB-loT?

STATIONARY APPLICATIONS
Because seamless mobility is limited due to support of power save modes.

NON-REAL-TIME APPLICATIONS

Because only this applications benefit most of the power saving possible with eDRX and enhanced
sleep modes, when the device turns its receiver off and enters a low power state.

DATA ONLY APPLICATIONS
Because Network Operators will launch loT optimized data tariffs.

INDOOR MOUNTED APPLICATIONS
Because enhanced coverage supports delay tolerant transmissions.

BATTERY OPERATED DEVICES
But here the use case is imperative (could be that short transmission using Cat 1 is more efficient
than Cat M/NB-loT).

13 31 October 2018
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