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MISSION
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ART OF POSSIBILITIES? 



IMPACTFUL RESEARCH
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Spectrum 
(700MHz, 2.6,3.5, 26 GHz) 

CLOUD



WIRELESS STANDARDS EVOLUTION – 5G
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1983 1991 2001 2011 2021 2031

5G

2041

4G – LTE/LTE-Advanced

3G – WCDMA/HSPA/HSPA +

2G – GSM/GPRS/EDGE

1G - TACS

Next generation Global standard around 2020

Research & Std

Research & Std

Research & Std

Research & Std

Timescale getting shorter between Research/Standardisation and Commercialisation 

Systems tend to co-exist rather 

then replace previous generations



5G IS
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vision

NOT JUSTMORE OF THE SAME



5G is 

COMMUNICATIONS & AUTOMATION

Connectivity + Intelligence (AI and Machine Learning)
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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 is

Thursday, 19 April 2018 9

Enabler of Connected Economy and Society

WIRELESS CONNECTIVITY

BETWEEN PEOPLE AND DEVICES
FOR THE PEOPLE



COVERAGE AND CAPACITY

ONE SIZE DOES NOT FIT ALL!

� LOW+ MEDIUM+ HIGH DENSE CELLS
� CAPACITY LIMITED
� COVERAGE LIMITED

� 5G DEPLOYED WITH 4G ANDWIFI

� PIONEER FREQUENCY BANDS

� 700MHZ ���� COVERAGE

� 3.5 GHZ ���� CAPACITY AND COST

� 26 GHZ, MILLIMETRE BAND���� ULTRAHIGH CAPACITY



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 MULTICAST AND BROADCAST
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http://5g-xcast.eu/
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Scope of Project



Use Cases, Requirements and KPIs
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PTM Vertical Sector

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



Hybrid Broadcast Service
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Virtual/Augmented Reality Broadcast
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REMOTE LIVE PRODUCTION
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FUTURE CONTENT REPRESENTATION-QOE
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MULTIMEDIA PUBLIC WARNING ALERT
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V2X BROADCAST SERVICE
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IOT : MASSIVE SOFTWARE AND FIRMWARE UPDATES
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4G EMBMS LTLP-WHY NOT
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BANDWIDTH FOR 72 MB/S, INDOOR PORTABLE AND MOBILE

SPECTRAL EFFICIENCY @ CELL EDGE:

• ISD:  2 -TO-10 KM

• SE:    2.7-TO-0.5 B/S/HZ

• BW:  80-TO-1200 MHZ



5GIC ACHIEVEMENTS AND NEW INVENTIONS

HIGHLIGHTS



Operations
& Maintenance

C-RAN Baseband Units

5GIC Comm’s
Room 

Ultra-Dense Cluster(2)
(AY Building)

5GIC TEST-BED: ULTRA-DENSE CAMPUS TEST-BED

Umbrella Cell

University of Surrey Outdoor  
Campus

Small Cell

Ultra-Dense Cluster(1)

Macro BS

RRH

Ultra-Dense 
Cluster(3)ATI

FAP

AP

5G Soft-FDC Core

LTE Soft-Core

LTE Core (H/W)
Vodafone Newbury Test Centre

VPN Tunnel

Femto  Radios (x6, LTE FDD)

picoRRH’s (x6, pico-LTE TDD)

Access Points (x6, 802.11ac )

5GIC Indoor Deployment
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WHAT IS FLAT DISTRIBUTED CLOUD (FDC) ARCHITECTURE?

� FLATTER THAN PREVIOUS GENERATIONS
– REDUCING THE NUMBER OF NETWORK LAYERS FROM THREE IN THE LTE TO ONE FOR 70% OF THE USE CASES AND TWO FOR THE REMAINING 30%. 

� DISTRIBUTED CLOUD-BASED � SCALABLE AND NOT SOLELY RELIANT ON LOCAL PHYSICAL RESOURCES

� SMOOTH MIGRATION FROM NON-STAND-ALONE TO STAND-ALONE ARCHITECTURE

FDC VIRTUALISED , SCALABLE, SECURE AND SUPPORTS CELL-LESS RAN

3GPP, Evolved LTE-A CUPS Architecture FDC CUPS Architecture

HSSHSS



FDC ARCHITECTURE

Fully Programmable Network Architecture

� END TO END NFV

• IMPLEMENTED AND TESTED, IN 5GIC FLAT DISTRIBUTED

CLOUD ARCHITECTURE (SEP 2016)

� NETWORK SLICING

• NFV/MANO DEPLOYMENT TIME < 2 MINUTES PER VNF 

OR NSD (<3GBYTE IMAGES)

• (C.F MONTHS FOR CONVENTIONAL DEPLOYMENT)



5GIC EXPERIENCE BUILDING THE VIRTUALISED FDC 

CHALLENGE

� OPENSTACK NFV PLATFORM IS IN ITS EARLY DAYS FOR TELECOMS

CAPABILITY AND INTRODUCES LATENCY AND USER PLANE

THROUGHPUT LIMITATIONS



5GIC ADVANCES

• TRANSMISSION OF 4K ( ULTRA HIGH

DEFINITION) VIDEO ON A MOBILE NETWORK

• 1st in the world, Sep 2015

• NOVEL SCMA TECHNIQUE OF FOR SUPPORT OF

massive connectivity OF IOT DEVICES

• 300% more connectivity than 4G

• 1st in the world, Sep 2015



SOLUTIONS FORHIGH CAPACITY

Size of MU-MIMO

N
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4x4       8x8                                                                128 x128                                        1024x1024

LTE

10th Feb 2017, 
Demonstrated 
5b/s/Hz/Antenna



SUMMARY

� SPECIAL GENERATION

� ONE NETWORK TECHNOLOGY FOR ANY SERVICE AND ANY CAST (XCAST)

� TOO COMPLEX TO BE MANAGED BY HUMAN OPERATORS

� THANKS TO VIRTUALISATION, DYNAMIC NETWORK SLICING CAN SET UP ANY

SERVICE/NETWORKS FOR LESS 2 MINUTES
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5G Network



THANK YOU

HAVE A GREAT DAY

BEFORE THAT

HAVE AN EARLY EXPERIENCE OF 5G
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