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A device is a piece of
mechanical or
electronic equipment
designed or adapted
for a particular
purpose.

Devices come in many
different forms that
we use in our daily
lives in different ways,
from smartphones and
computers to
thermostats and lights
used in smart homes.
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Gadgets are smaller
devices, mechanical or
electronic, designed
with a specific
purpose in mind.

Examples of gadgets
include wireless
earbuds,
smartwatches, drones,
e-book readers, etc.




From Phones to Smartphones and Smart Featurephones




Today Sun Mon Tue Hourly Forecast
& & & & i
18° 18° 18° 15° | ozusell

() iPhone 15 Pro Disk Space
Free ram Free rom J Used 36.5%
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2007 - 2023

2007 2008 2009
iPhone iPhone 3G IPhone 3GS

2014
iPhone 6 Plus

2016 2016
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2077 2018 2018 2018
iPhone X IPhone XR iPhone XS Max iPhone XS
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iPhone 11 Pro iPhone SE iPhone 12 Mini
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iPhone SE iPhone 14 iPhone 14 Plus
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he Evolution of iPhone

iPhone 4S

2015
iPhone 6s Plus
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2016 2017 2017
iPhone 7 iPhone 8 Plus iPhone 8

iPhone 11 Pro Max
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2020 2020
iPhone 12 iPhone 12 Pro
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iPhone 13 Pro iPhone 13 Pro Max

2022 2022
iPhone 14 Pro iPhone 14 Pro Max

%

()
%

"

O

<

£




Samsung Foldable Concepts

_ Huawei Mate XT Tri-Fold Phone
BBz -B:00-0=0:-B-B8:B:0 ~

P & Video by Huawei




Rise of the Companion Devices

Companion Devices are designed to work with a ‘main’ or
‘parent” device which generally needs to accompany them.
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XR Headsets

Electronic Skin

Hearables
Smart Watches and Patches
Smaller Fitness Trackers
Companion
Phones
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Sensors in your Device

Light
Proximity

Microphones (inc. ultrasound
receiver)

Camera (front & back)
Gyroscope
Accelerometer
Magnetometer
Barometer

Humidity

Positioning

°© GPS/GLONASS / GALILIEO
> Wi-Fi

o Cellular (A-GPS)

NFC

Pressure

Temperature

Gesture

Fingerprint

Heartbeat monitor




Apple Watch Healthcare

Close 10:09
It looks like you've
taken a hard fall.

EMERGENCY
S0S .o

10:09

® ... | Compare Apple Watch Models

High Heart Rate

Your heart rate rose

above 120 BPM while
you seemed to be in-
active for 10 minutes

TR High Heart Rate Low Heart Rate Irregular Rhythm ECG App Fall Detection
S——— Notification Notification Notification
68 BPM
Sensors Optical heart Optical heart Optical heart Electrical heart Mext-generation
sensor [ PPG sensor [ PPG sensor [ PPG sensor [ electrodes accelerometer and
yroscope 22sec
g \,r p Note: Apple Watch
never checks for
heart attacks.
10:09
O HEART RATE —
Your heart has sh Apple Watch
o gl PP © ©
rhythm suggestive of Serles 1,. 2‘ 3
atrial fibrillation.
If you have not been
diagnosed with AFib
by a physician, you
Apple Watch

Series 4 or later

3K MEDICAL ID

Alden Cates
Mote: Original Apple Watch does not support these functions "
o May 15,1994
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https://www.apple.com/uk/healthcare/apple-watch/
https://www.apple.com/uk/healthcare/apple-watch/

Wearable 360° Camera & Usage Example

NEXX360

Source:


https://youtu.be/0M1kloI3s4k

Augmented reality (AR)

In Augmented Reality (AR),
virtual information and
objects are overlaid on the
real world. This experience
enhances the real world
with digital images, text,
and animation.
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Virtual Reality (VR)

In a Virtual Reality (VR)
experience, users are fully
immersed in a simulated
digital environment. Users
must put on a VR headset
or head-mounted display
(HMD) to get a 360 -degree |
view of an artificial world NTT Docomo VR Example
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6-DoF allows developers to bring the user into their story

Source: Qualcomm

3 degrees of freedom (3-DoF) 6 degrees of freedom (6-DoF)

 Full immersion
« Can become part of the story
« Can now interact and change the story




Mixed Reality (MR)

In Mixed Reality (MR), digital
and real-world objects co- f-
exist and can interact with
one another in real-time.
This is the latest immersive
technology and is
sometimes referred to as
hybrid reality.







Extended Reality (XR)
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Source: Qualcomm

A glimpse into the future — everyday AR/MR glasses

Multimode connectivity
(4G, 5G, etc.)

Directional speakers :
Many passive and active cameras

with fisheye and telephoto lenses

Bone conduction transducers

Optoelectronic night vision
and thermal imaging sensors

Ambient light sensors

Eye tracking cameras

New optics and projection
technologies within a durable,

semitransparent display




Cameras

Google Pixel 8 Pro

Google Pixel 6 Pro

qmuuumwh
it »::. e

T B A I=EIEREY OBz B« ¢ &E e

"~ PhoneArena



https://www.phonearena.com/news/Pixel-6-Pro-vs-iPhone-13-Pro-Max-vs-Galaxy-S21-Ultra-Night-Mode-Camera-Comparison_id136480
https://x.com/thisistechtoday/status/1711457905097036058

Wearables — TESLASUIT

User calibration
profiles

68

Haptic ponts

Capillary system
Haptic Animations

Haptic Library
Real-time
Simulations
Users can create
custom animations
Weight Simulation with Haptic Editor

application

Pic

Teslasuit relies on 2.4GHz Wi-Fi for connectivity today. Could it be using 5G/6G in future?

S Ehucokl4 R0 B %k 2 F e E


https://teslasuit.io/
https://immersive-technology.com/virtualreality/vr-haptic-smart-suit-combines-ai-and-biometrics-for-real-world-environment-simulations/

‘Hearables’ and ‘Hearing Wearables’

4GB Storage Telecoll Re p|aC€ ment
) Audio
Public Broadcast Playback

Hearing Aids

Accelerometer

Ambient Mic -l

Earbone Mic

.

., Controler Person2Person
\ _ Smart Home Control
Augmented Internet of
3 ks Hearing Voice Translation

Antenna

4

Analog front End

) 4

CSR

Transducer

Active Audio
Y/ Protection Curation
, Ml it Monitoring . i
(Biometrics) Noise Cancelling

Pulse Auximetry

Pictures source:



https://fashnerd.com/2017/08/hearable-technology-igniting-a-new-era-of-convenience/
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Autonomous & Connected Cars

Vehicle Sensors

Lane departure system Rear object monitor
CCD camera

Night vision Rear camera

Front object CCD Side curtain sensor
camera S , i & Blind spot
Front airbag 2 - = e - detection
sensors :

AsCD Central

P : computer
Nightime pedestrian

warning Rear object
laser radar

Drowsiness sensors /‘.,_ Wheel speed sensor

~

@ - Tire pressure sensor

Front object

laser radar - Collision sensor

Side airbag SRS

Nightime pedestrian = 3| EoE N B - ) Adaptive cruise control
warning IR sensor B

Steering Angle sensor

Active park assist : ‘ teoef % ' — — Automatic brake actuator

Tire pressure sensor Wheel speed sensor
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Payments Using NFC (Near Field Communication)
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NFC: Key to everything

Event ticket

ﬂ:oo

B Ticketshop

Stay Puft Arena

Cobra Waves

Date
Tue Mar 8, 2022

Section

var)

©

Boarding pass

o= o

0 Stratos Airlines

San Francisco to New York
SFO » JFK

Gate Boarding Departs
24 7:20 AM 8:00 AM

Passenger

Henry Hamlin

On time

Estimated departure 8:02 AM

Updated from Google flights. Confirm with your airline

Loyalty card

ﬂ:oo

X

"))

Shop-n-Stop

Loyalty Perks

Loyalty Perks Cash Rewards

myLoyalty Perks

A more rewarding
experience for you

Show code

Details

var)

Vaccine record

(200

e

(#. State of California

COVID-19 card

Name
John R Doe

Manufacturer
Pfizer-BioNTech

Manufacturer
Pfizer-BioNTech

Q Only visible to you

Details

'Al.\

Date of birth
05-25-1974

Date
02-26-2021

Date
04-26-2021




References and Further Reading

3G4G: TechKnowledge Technology Stories (/i1k)
6G Mobile Wireless Communications - Vision, Roadmap, Technologies & Use Cases:
6G Devices (/ink)

Revolution in the Driver’s Seat: The Road to Autonomous Vehicles (/i)

3G4G: Connected and Autonomous Vehicles (CAVs) (/ink)

Teslasuit (11nk)

Kuldeep Singh on Medium: The Growing List of XR Devices (/in«)

3G4G: 5G and Extended Reality (XR) (/ink)

Hearing Tracker: Hearables and Hearing Wearables Technology Guide (/1k)
Spiceworks: What Is NFC (Near Field Communication)? Definition, Working, and
Examples (11nk)

Orange: What is the difference between NFC and RFID? (/ink)

Google for Developers: Introducing the Google Wallet API (/1)
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https://www.3g4g.co.uk/TechKnowledge/
https://www.3g4g.co.uk/6G/6GTraining/6Gtraining_part08.html
https://www.bcg.com/publications/2015/automotive-consumer-insight-revolution-drivers-seat-road-autonomous-vehicles
https://www.3g4g.co.uk/V2X/v2x_0002_cavs.html
https://teslasuit.io/
https://medium.com/xrpractices/the-growing-list-of-xr-devices-f102262e4a58
https://www.3g4g.co.uk/Training/intermediate0008.html
https://www.hearingtracker.com/hearables
https://www.spiceworks.com/tech/networking/articles/what-is-near-field-communication/
https://iotjourney.orange.com/en/support/faq/what-is-the-difference-between-nfc-and-rfid
https://developers.googleblog.com/en/introducing-the-google-wallet-api/

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/

Private Networks — https://www.privatenetworks.technology/

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

©3G4G
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