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5G IS
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NOT JUSTMORE OF THE SAME



5G IS

COMMUNICATIONS & AUTOMATION

Connectivity + Intelligence (AI and Machine Learning)

5

Transformative Wireless connectivity
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Data to information transformation Blurring boundaries between real and cyber worldsAutomation

Connected Devices of small and large sizes and capabilities
(robots, cars, sensors, actuators, smart phones ………. driverless cars)



5G INFRASTRUCTURE- CHALLENGES
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ONE NETWORK INFRASTRUCTURE SERVING ALL INDUSTRY SECTORS

� Programmable

� Resilient

� Low delay, high reliability

� 1000x more capacity than 4G

� One Million connections per km2

VR/AR/4K/8K

Immersive Reality



5G Contribution to UK GDP by 2030 *

Mobile Broadband: +1.45%

Automation:                   +4.23%
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WHY 5G IS IMPORTANT?

* DCMS FCCG REP0ORT



WHAT IS NEXT ?

IN 5 YEARS TIME



AUTOMATION
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LIFE BEYOND MOBILE BROADBAND

ARTIFICIAL INTELLIGENCE

&

ULTRA RELIABLE AND LOW LATENCY COMMUNICATION

&

MASS CONNECTIVITY

#5GIC



AUTOMATION: UK INDUSTRIAL STRATEGY

TRANSFORMING INDUSTRY 3.0 TO 4.0

• LOGISTICS/TRANSPORT

• MANUFACTURING

• GAMES/ENTERTAINMENT

• UTILITIES

• HEALTH
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AUTOMATION

First

• ZERO-TOUCH NETWORK MANAGEMENT AND OPERATION

• FUTURE NETWORKS WILL BE TOO COMPLEX FOR HUMAN OPERATOR

• AI + CONNECTIVITY + DATA
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AUTONOMOUS NETWORKING
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WHICH VERTICAL INDUSTRY FIRST

5G BROADCAST/MULTICAST SERVICES

MEDIA & ENTERTAINMENT (M&E)

� HYBRID BROADCAST SERVICES

� VIRTUAL/AUGMENTED REALITY BROADCAST

� REMOTE LIVE PRODUCTION

� OBJECT BASED BROADCASTING

PUBLICWARNING (PW)

� MULTIMEDIA PUBLIC WARNING ALERT

AUTOMOTIVE (AUTO)

� V2X BROADCAST SERVICE

INTERNET OF THINGS (IOT)

� MASSIVE SOFTWARE AND FIRMWARE UPDATES

M&EM&E PWPW

AutoAuto IoTIoT



CONNECTED AUTONOMOUS VEHICLES

Connectivity?

5G Network

V2V

V2P

V2I

VAN



WHAT IS NEXT ?

IN 10 YEARS TIME



TELEPORTATION

16

Holoportation + Sensual Information = Teleportation
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Cyber Space Networking



WHAT MAKES US US?

OUR PHYSICAL BODY OR OUR CONSCIOUS?

ANSWER: IT IS OUR CONSCIOUS

WE ARE OUR 5 SENSES

Ref [1] : Rahim Tafazolli, first presented in TEDx in 2015, Cyprus 

Ref [2] : Rahim Tafazolli, Keynote NEAT Workshop, SIGCOMM 2018, Budapest

Ref [3] : Rahim Tafazolli, Keynote, ITU Network 2030, 18th Feb 2019, London
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TELEPORTATION

DO NOT NEED TO TRANSMIT OUR PHYSICAL BODIES

ALL NEEDED IS TO HAVE MULTI-SENSORY INFORMATION TRANSMITTED FROM: 

PLACE B  TO PLACE A ( CONTRARY TO CURRENT THINKING)
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SIMPLEST FORM OF TELEPORTATION
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TELE-INTERACTIONS
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REAL-TIME TELE-INTERACTIONS
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REAL-TIME INTERACTIONS VIAHOLOPORTATION
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REAL-TIME INTERACTIONS IN CYBER SPACE
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HIGH QUALITYHOLOPORTATION REQUIREMENTS

Dimension Bit Rate

Tile 4x4 inches 30 Gbps

Human 77x20 inches 4.62 Tbps

20” wide
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Colour, FP (full parallax), 30fps

Ref: N.Peyghambarian, University of Arizona
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OTHER SENSES

TOUCH

� PER INCH2 ~ 20 TO 50 MBPS ���� FOR ONE AVERAGE SIZE HAND: ~ 1GBPS

� LATENCY <100 MS,

– FOR NATURAL DELAY WITH THE BRAIN TOUCH FUNCTION

TASTE

� CHEMICAL REACTIONS

� BIT RATE AND LATENCY ?

SMELL

� SMELL AND TASTE ARE INTER-RELATED
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NEW INFRASTRUCTURE

FIXED/MOBILE/INTERNET/DRONES/SATELLITE

#5GICFriday, 05 April 2019

COVERAGE



NON-TERRESTRIAL NETWORKS

OPPORTUNITY:
ECONOMY OF SPACE COMMUNICATIONS NOW COMPARABLE TO TERRESTRIAL

CHALLENGE:
DIRECT COMMUNICATIONS BETWEEN UE TO SATELLITE AND/OR TERRESTRIAL
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CYBER SPACE NETWORKING 2030+ (TELEPORTATION)

� BIT RATES AL LEAST SEVERAL TBPS/PERSON

� LATENCY <1MS (GUARANTEED) BETWEEN SENSING AND ACTUATION

� GEO-LOCATION ACCURACY BETTER THAN 1CM AND UPDATE RATE < 1MS

� SYNCHRONISATION WITHIN 10MS, FOR NATURAL FEEL

TECHNICAL CHALLENGES
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MEGA-CONSTELLATIONS CHALLENGES

29

� OVERALL COST HAS TO BE SAME AS TERRESTRIAL FOR SAME (COVERAGE AND

CAPACITY)

� DIRECT COMMUNICATIONS BETWEEN USER TERMINAL TO SATELLITE AND/OR

TERRESTRIAL
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WHAT IS NEXT?
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NEXT
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THANK YOU


