M2M, MTC & loT




High Level Architecture of M2M/loT
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Sensors in your Device

Light
Proximity

Microphones (inc. ultrasound
reciver)

Camera (front & back)
Gyroscope
Accelerometer
Magnetometer
Barometer

Humidity

Positioning
> GPS / GLONASS / GALILIEO
> Wi-Fi
> Cellular (A-GPS)

NFC

Pressure

Temperature

Gesture

Fingerprint

Heartbeat monitor




Sensors In your car

Vehicle Sensors

Lane departure system

Night vision

Front object CCD
camera

Front airbag
sensors

ASCD

Nightime pedestrian
warning

Drowsiness sensors

Front object
laser radar

Nightime pedestrian
warning IR sensor

Active park assist

Tire pressure sensor

Rear object monitor
CCD camera

Rear camera

Side curtain sensor

Blind spot
detection
Cross traffic
alert
Central
computer

Rear object
laser radar

4.2 Wheel speed sensor

Tire pressure sensor

Collision sensor

Side airbag SRS

Adaptive cruise control

Steering Angle sensor

Automatic brake actuator

Wheel speed sensor




ensors in Wind Turbines

Accelerometer Fluid Property
Gearbox Monitoring Gearbox Oil
Level

Temperature Gearbox Oil

Position

Bearings

Prop Feathering

Pressure

Blade Dynamics

Accelerometer

Turbine Shroud

Transformer

Windings Temperature Monitoring

Temperature

Stator Winding

N Accelerometer

Tower Sway

~ Position

Tower Leveling




Machine-to-Machine (M2M)




Machine-Type Communications (MTC)

3GPP calls M2M as Machine-Type Communications (MTC).

3GPP started using MTC terminology from Release-10
onwards.

While 3GPP is also defining Narrowband loT (NB-loT), its
still M2M/MTC.

One of the use cases for 5G is massive MTC (mMTC). The
requirement is to handle 1 million devices / km?




Internet of Things (loT)

Cloud

Machine % Machine l




loT: Simple Definition

loT is combining data, cloud, connectivity analytics and
technology in a way that enables a smart environment in
which everyday objects are embedded with network
connectivity in order to improve functionality and
Interaction




The 4 Stage loT Solutions Architecture
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https://techbeacon.com/4-stages-iot-architecture

M2M evolution to loT

Internet of Things

Uses any connected device
* MZMisphase 1 ofloT

- Billions of connections

Smart
environment

M2M «  AddingB2C, B2B2C
[ +  Horizontal/consumer devices
's maturing +  Open/standardized
Has reacheda level of maturity +  Millions of cellular connections , N o
«  Growth ~20% CAGR In connections today =  BigData critical to uncover new insights
, , across Use cases
* Focuson B2B *  Driven by regulation ] )
. B2Band ina B2C = New business models; VAS and bundling
*  \Vertical use cases and emerging based; regulation/EU driven
- E.n mplex'fprﬂprietary - Vertical use cases
- Limited Big Data applications *  Standards definition

* ROl typically cost savings for
enterprises

Source: 5G Americas



M2M vs loT

Lets assume there is one of this
machine on each floor or a five
floor building

In total, there are five machines.

Source:



http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M vs loT

Scenario 1 - No connectivity

Someone has to manually go on each floor and

check if there are enough coffee beans, chocolate
powder, milk powder, etc.

He/She may have to do this say 3-4 times a day.

Source:

56@
3G4G


http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M vs loT

Scenario 2 - Basic connectivity (M2M)

The machine has basic sensors so it can send some
kind of notification (on your phone or email or
message, etc.) whenever the coffee beans,
chocolate powder, milk powder, etc., falls below a
certain level.

An app on phone and/or computer may be available source:

56
3G4G


http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M vs loT

Scenario 3: Advanced connectivity (loT)

Lets say that the coffee machine is connected to the
office system and database.

It knows which employees come when and what is their
coffee/drinks consumption pattern

This way the machine can optimize when it needs to be
topped up.

Source:

If there is a large meeting/event going on, the coffee
machine can even check before the breaks and indicate
in advance that it needs topping up

58
3G4G



http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M vs loT

Scenario 4: Intelligent Devices (Advanced loT)

Lets add intelligence to it so it can even know about the
Inventory.

How much of coffee beans, chocolate powder, milk

powder, etc is in stock and when would they need
ordering again.

It can have an employee Ul (User Interface) that can be  source:
used by employees to give feedback on which coffee
beans are more/less popular or what drinks are popular.

58
3G4G


http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M vs loT

Scenario 4: Intelligent Devices (Advanced loT) —
continued

This info can be used by the machines to order the supplies,
taking into account the price, availability, etc.

Build your own apps — API’s are available

Can robots automate the remaining tasks of cleaning, topping

i ?
it up, etc.: Source:

56@
3G4G


http://blog.3g4g.co.uk/2016/10/m2m-vs-iot.html

M2M evolution to loT

M2M Evolution to loT

M2M is communication among machines to manipulate content/data

Current M2M
. Connectivity: connection for Coanition
machines; E *
. Content: massive raw data
from things: 5 Wisdom
\\> @  Context g
Evolution to loT I:/" 3 o % R
o
*  Cloud: cloud service and Z Content . format
Xaas$ for loT; SSHEEEE
. Context: context-aware // .
design: Connectivity .
. Collaboration: collaborative
IoT C6 Cube C6-Enabled Smart 10T

services;

. Cognition: semantics and
autonomous system

adjustment . — ; ; ;
loT is communication to/from things which offer new services

via cloud/context/collaboration/cognition technologies

M2M Service Platform = |oT Service Platform with C6 Capabilities
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Thank You

To learn more, visit:

3G4G Website — https://www.3g4g.co.uk/

3G4G Blog — https://blog.3g4g.co.uk/

Telecoms Infrastructure Blog — https://www.telecomsinfrastructure.com/
Operator Watch Blog — https://www.operatorwatch.com/

Connectivity Technology Blog — https://www.connectivity.technology/
Free 5G Training — https://www.free5gtraining.com/

Free 6G Training — https://www.freebgtraining.com/

Follow us on Twitter: https://twitter.com/3g4gUK

Follow us on Facebook: https://www.facebook.com/3g4gUK/
Follow us on LinkedIn: https://www.linkedin.com/company/3g4g
Follow us on SlideShare: https://www.slideshare.net/3G4GLtd
Follow us on YouTube: https://www.youtube.com/3G4G5G
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