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What do you think are 6G Devices?
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Source: Microsoft HoloLens MR Video link

https://www.youtube.com/watch?v=e-n90xrVXh8


What do you think are 6G Devices?
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Source: Corning - A Day Made of Glass



What do you think are 6G Devices?
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Source: Ericsson - A Social Web of Things
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What’s stopping us from 
turning Science Fiction into 

Reality?
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6G Network 6G Connectivity 6G Devices



©3G4G

6G Network 6G Connectivity 6G Devices

Network & 
Architecture 

Evolution

Access 
Network 
Evolution

Devices and  
Components 

Evolution



©3G4G

6G Network 6G Connectivity 6G Devices

Application

Application

Application

Internet Applications Server

AS

AS

AS



From Phones to Smartphones and Smart Featurephones
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iPhone Size Comparison Over the Years
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Source: Kate Matthews

Picture Source

Good summary of history of iPhones and evolution (link)
Comparison of iPhone 12 with the original iPhone SE (link)

https://twitter.com/rhl__/status/1316106283007827970?s=20
https://www.knowyourmobile.com/user-guides/iphone-size-comparison-chart/
https://medium.com/macoclock/history-of-apple-iphones-57c06323135b
https://www.apple.com/iphone/compare/?device1=iphone12mini&device2=iphoneSE


Smartphones Innovation in 2020
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Based on article from TechRadar(Click on the picture to read more about them)

Oneplus Concept One
Motorola Razr Foldable LG Wing 5G

Samsung Galaxy Z Fold 2 ZTE Axon 20 5G Oppo X Nendo

https://www.motorola.co.uk/smartphones-razr/p
https://forums.oneplus.com/threads/introducing-the-oneplus-concept-one.1167337/
https://www.techradar.com/news/7-weird-phones-you-probably-entirely-missed-in-2020
https://www.lg.com/us/mobile-phones/wing-5g
https://www.theguardian.com/technology/2020/sep/21/samsung-galaxy-z-fold-2-review-a-pounds-1800-folding-phone-tablet-that-works
https://eu.ztedevices.com/products/zte-axon-20-5g
https://www.oppo.com/en/newsroom/press/oppo-showcases-conceptual-design-with-nendo/


Tablets & Laptops
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Surface Book 3

Dell 2-in-1

MacBook Pro

iPad Samsung Galaxy Tab A7

Lenovo Tab P11 Pro



Rise of the Companion Devices
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What exactly are Companion Devices?

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

Examples of companion devices could be smartwatches or 
Bluetooth headset or any other wearables, wherein they 
generally only work with a Smartphone or a Tablet, which is 
the main device.



Example of Companion Devices
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XR Headsets

Smart Watches and 
Fitness TrackersSmaller 

Companion 
Phones

Electronic Skin 
Patches

Smart Clothing

Hearables



Apple Watch Healthcare
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Source: Apple

https://www.apple.com/uk/healthcare/apple-watch/
https://www.apple.com/uk/healthcare/apple-watch/


MediaTek SensioTM: Your Personal Health Companion
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YO U R P E R S O N A L H E A LT H CO M PA N I O N
MT6381: The world’s first highly integrated 6-in-1 biosensor module for 
smartphones, measures 6 functions in nearly 60 seconds
1. Sp02: Peripheral Oxygen Saturation measures the amount of oxygen in the 
blood
2. Heart Rate: MediaTek Sensio measures heart beats per minute
3. Blood Pressure: Trends Measures blood pressure trends help users see data 
over a period of time
4. Heart Rate: Variability Measures variation in the time between heartbeats
5. ECG: Electrocardiography measures the electrical activity of the heart over 
a period of time and displays it in graph form
6. PPG: Photoplethysmography measures the change in volume of blood

Source: MediaTek

https://i.mediatek.com/sensio


Wearable 360° Cameras
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NEXX360 FITT360

See LinkflowNEXX360 Details FITT360 Details

https://linkflow.co.kr/en
https://nexx360.us/
https://www.fitt360.us/


360° Camera Usage Example
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Source: KT

https://youtu.be/0M1kloI3s4k


Qualcomm’s Vision: one XR device to rule them all!
Convergence: one device to rule them all.

At some point in the future, we envision the convergence of the smartphone, mobile VR 
headset, and AR glasses into a single XR wearable. XR could replace all the other screens in your 
life, like that big TV in your living room. Mobile XR has the potential to become one of the 
world’s most ubiquitous and disruptive computing platforms—similar to the smartphone today.
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Source: Qualcomm

https://www.qualcomm.com/invention/extended-reality


Extended Reality (XR)!
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Extended Reality (XR) 
is an umbrella term for 
all the immersive 
technologies. 

Extended reality 

MRAR VR



AR, VR & XR Head Mounted Devices
Oculus

HTC Vive

Samsung Gear

Google Cardboard

Powis Cardboard

Microsoft Hololens

Magic Leap

Mira Prism

- Gensler slide
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Nreal Mixed Reality Glasses Kit
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Source: Nreal

https://developer.nreal.ai/cart


A glimpse into the future — everyday AR glasses
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A glimpse into the future — everyday AR glasses

New optics and projection  

technologies within a durable,  

semitransparent display

Directional speakers 

Tracking and recording cameras

Inertial, haptic,

and health sensors

Many passive and active cameras  

with fisheye and telephoto lenses

Optoelectronic night vision  

and thermal imaging sensors

Ambient light sensors

Multiple high sensitivity

audio microphones

Eye tracking cameras

Bone conduction transducers Multimode connectivity  

(4G, 5G, etc.)

Source: Qualcomm



Collaboration Over Immersive XR
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Source: Qualcomm

https://youtu.be/x2jNVwTaLu0
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Source: Qualcomm



XR Devices and Form Factors
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XR Devices and Form Factors
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XR Devices and Form Factors
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XR Devices and Form Factors

©3G4G



Summary of XR Device Types (3GPP TR 26.928)

XR Type 
Number

XR Device Type
Name

Tethering
Examples

5G Uu Modem
XR Engine 

Localization
Power Supply

Typical Max 
Avail Power

XR5G-P1 Phone n/a XR device XR device or split Internal 3-5 W

XR5G-V1
Simple VR Viewer wired 

tethering 
USB-C External External External 2-5 W

XR5G-V2
Simple VR Viewer wireless 

tethering
802.11ad/y, 5G 

sidelink, etc.
External External Internal 2-3 W

XR5G-V3
Smart VR Viewer wireless 

tethering
802.11ad/y, 5G 

sidelink, etc.
External XR device or Split Internal 2-3 W

XR5G-V4 VR HMD Standalone n/a XR device XR device or Split Internal 3-7 W

XR5G-A1
Simple AR Wearable Glass 

wired tethering
USB-C External External External 1-3 W

XR5G-A2
Simple AR Wearable Glass 

wireless tethering
802.11ad/y, 5G 

sidelink. etc.
External External Internal 0.5 – 2 W

XR5G-A3
Smart AR HMD see-through 

standalone
n/a XR device XR device or Split Internal 3-7 W

XR5G-A4
AR Wearable Glass 

standalone
n/a XR device XR device or Split Internal 2 - 4 W 

XR5G-A5
Smart AR Wearable Glass 

wireless tethering
802.11ad/y, 5G 

sidelink. etc.
External XR device or Split Internal 0.5 – 2 W

©3G4G



XR Evolution Roadmap
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Source: Qualcomm



Outstanding Challenges with XR Evolution
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• Virtual Objects look Fake
• Improvements needed in motion tracking

• Improved head/body tracking
• Improved eye tracking

• Poor Battery Life
• Charging time
• Fast Switch-on
• Able to handle large amount of computation, without getting hot
• High speed connectivity, indoors and outdoors
• Low latency (zero lag)
• Weight
• High Cost



Wearables – TESLASUIT (link) 
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Teslasuit relies on 2.4GHz Wi-Fi for connectivity today. Could it be using 5G/6G in future?

Pic source

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


World's first 5G haptic rugby tackle by VF UK
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Source: Vodafone UK YouTube

https://www.youtube.com/watch?v=E7Z47ymJdsM


Wearables – Contextually-Aware Fragrances
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More Details: escent.ai See this presentation on CW

https://www.escent.ai/
https://www.cambridgewireless.co.uk/media/uploads/files/Jenny_Tillotson_FDTSIG_27.03.18.pdf


Hearables
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Pictures source: Fashnerd

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


Ericsson’s 2030 Trends: Internet of Senses
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Watch the ‘Internet of senses’ video here

https://www.youtube.com/watch?v=wCRvyZzn-io


“Lickable Screen" device
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Source: TechXplore

https://techxplore.com/news/2020-05-digital-device-virtual-food.html


‘Zero-Energy’ or ‘Extreme-low power’ Devices
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Picture Source: NTT Docomo 6G Whitepaper
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Background Material
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• Corning: A Day Made of Glass Video Series (link)
• Ericsson: A Social Web of Things (link)
• The 3G4G Blog: 5G eXtended Reality (5G-XR) in 5G System (5GS) (link)
• GSMA: The activities of GSMA on 5G and Cloud AR/VR (link)

https://www.corning.com/emea/en/innovation/a-day-made-of-glass.html
https://www.ericsson.com/en/blog/2012/4/a-social-web-of-things
https://blog.3g4g.co.uk/2020/04/5g-extended-reality-5g-xr-in-5g-system.html
https://www.vr-if.org/wp-content/uploads/The-activities-of-GSMA-on-5G-and-Cloud-ARVR.pdf


Further Reading
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• University of Oulu: 6G vision for 2030 (video link)
• EE Times: Have Wearables Found Their True Killer App?, Nitin Dahad, April 2018 (link)

• Cambridge Wireless: Scenarios for smart devices in 2025, David Wood, March 2018 
(link)(summary on 3G4G blog)

• BBC - CES 2020: Nreal's mixed reality glasses win over sceptics (link)
• Nokia Bell Labs: Communications in the 6G Era Whitepaper, Sep 2020 (link)
• Free 6G Training: One XR Device to Rule Them All!, Dec 2020 (link)
• Qualcomm: Extended Reality (link)
• Cognitive Times: Smart Shirts & Clothes Could Help Save Lives with Health Monitoring (link)
• iDB: Future AirPods could track your heart rate and body temperature via built-in sensors (link)
• IEEE Spectrum: Your Earbuds Will Become Your Most Powerful Health Monitor (link)
• IEEE Spectrum: Treating Tinnitus Through the…Tongue? (link)
• Elsevier – Nano Energy: Battery-free short-range self-powered wireless sensor network (SS-WSN) 

using TENG based direct sensory transmission (TDST) mechanism, Nov 2019 (link)
• NTT Docomo white paper: 5G Evolution and 6G, January 2020 (link)
• Ericsson: Ever-present intelligent communication - A research outlook towards 6G, Nov 2020 (link)

https://www.youtube.com/watch?v=T6ubRoZCeVw
https://www.eetimes.com/have-wearables-found-their-true-killer-app/
https://www.cambridgewireless.co.uk/media/uploads/files/David_Wood_FDTSIG_27.03.18.pdf
https://blog.3g4g.co.uk/2018/04/short-summary-of-cwfdt-event-smart.html
https://www.bbc.co.uk/news/technology-51057941
https://onestore.nokia.com/asset/207766
https://www.free6gtraining.com/2020/12/one-xr-device-to-rule-them-all.html
https://www.qualcomm.com/invention/extended-reality
https://www.cognitivetimes.com/2020/02/smart-shirts-hexoskin/
https://www.idownloadblog.com/2018/12/06/airpods-health-sensors-patent/
https://spectrum.ieee.org/consumer-electronics/gadgets/your-earbuds-will-become-your-most-powerful-health-monitor
https://spectrum.ieee.org/the-human-os/biomedical/devices/treating-tinnitus-through-thetongue
https://www.ece.nus.edu.sg/stfpage/elelc/Publication/2019/NanoEnergy_20V67_Battery-free%20short-range%20self-powered%20wireless%20sensor%20network%20(SS-WSN)%20using%20TENG%20based%20direct%20sensory%20transmission%20(TDST)%20mechanism.pdf
https://www.nttdocomo.co.jp/english/binary/pdf/corporate/technology/whitepaper_6g/DOCOMO_6G_White_PaperEN_20200124.pdf
https://www.ericsson.com/en/reports-and-papers/white-papers/a-research-outlook-towards-6g


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.free6gtraining.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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