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Broadband Fixed
Broadband Mobile — BB on the move

Broadcast — passenger vehicles

INTERNET OF THINGS

VEHICLE COMMUNICATIONS

FUTURE INTERNET

FROM THEORY TO INNOVATION P BecSl Bt "



http://www.jiunlimited.com/en/search/close-up?eqvc=2789956&oid=8763391&a=a&pt=&k_mode=all&k_exc=&cid=&date=&ct_search=&f_c=1&f_b=1&f_h=1&f_v=1&f_n=1&f_i=&f_o=&f_l=&big=1&k_var=satellite%20in%20orbit&bl=/en/search/index?a=a&f_h=1&f_v=1&f_n=1&f_b=1&f_c=1&k_var=satellite%20in%20orbit&k_mode=all&big=1&ppage=15&srch=Searching...&ss=ABLE+NANA+BRDX+CSTK+CREA+GOOD+LLIB+PHDC+POBJ+PXLN+ITST+THNK+STXP&first=351&first=351&ofirst=&srch=Y&hoid=a087dbc55649e9ab84a9ab4677528fb0&ss=ABLE+NANA+BRDX+CSTK+CREA+GOOD+LLIB+PHDC+POBJ+PXLN+ITST+THNK+STXP&srcsite=ABLE&srcsite=NANA&srcsite=BRDX&srcsite=CSTK&srcsite=CREA&srcsite=GOOD&srcsite=LLIB&srcsite=PHDC&srcsite=POBJ&srcsite=PXLN&srcsite=ITST&srcsite=THNK&srcsite=STXP
http://images.google.co.uk/imgres?imgurl=http://www.car-to-car.org/uploads/pics/BMW_3D_Car2Car_CityScenario.jpg&imgrefurl=http://www.car-to-car.org/&usg=__uv7eqb3Pqaj8pY1DD3ktSNaarFs=&h=503&w=800&sz=196&hl=en&start=1&um=1&itbs=1&tbnid=Xr0zu-GH-oZ3BM:&tbnh=90&tbnw=143&prev=/images?q=car+2+car+pictures&hl=en&rlz=1T4ADFA_enGB347GB347&um=1
http://www.google.co.uk/imgres?imgurl=http://www.letsgomobile.org/images/news/researchmarkets/nfc.jpg&imgrefurl=http://www.letsgomobile.org/en/3336/nfc-phones/&h=402&w=430&sz=88&tbnid=MBQCjuJUSvebOM:&tbnh=118&tbnw=126&prev=/images?q=nfc+images&usg=__pqouqemlgZJPxIp8LpeE3no33Ps=&ei=hsR1S46nKpCTjAefzcC7Cg&sa=X&oi=image_result&resnum=2&ct=image&ved=0CAsQ9QEwAQ

TESTBED: 4G & 5G MULTI-RADIO ACCESS NETWORK ENVIRONMENT COVERAGE
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OUTDOOR

* 4KM?2 COVERAGE OF DENSE CELLS

*  ULTRA DENSE C-RAN OF 44 4G-TDD SITES & 66 CELLS

* CELL CLUSTER OPERATED AS 1XMACRO & 15XSMALLCELL SITE/CLUSTER
* EMBB D-RAN OF 7 5G-TDD(3.5G) SITES & 9 CELLS

» URLLC RAN 0OF 1 5G-TDD(3.5G) SITE & SINGLE CELL

* 700MHZ 4G-FDD 1 SITE

* 60GHZ BACKHAUL SYSTEM

*  COMBINATION OF SDR & 60GHZ SUPPORTED ON A DRONE FOR
POPUP-NETWORK

* SATELLITE BACKHAULING

INDOOR — OVER 2 FLOORS

* C-RAN OF 4G-TDD 6 CELLS
* 4G-FDD FEMTOS CELLS
* 6 X WI-FI-A
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Highlights
=  5G CORE AND 4G CORE (MADE IN THE UK), CAPABLE OF HOSTING IN EXCESS OF 1 MILLION USERS

= PRIVATE 5G NETWORK

= NET SLICING DEMONSTRATION IN 2018

= HIGHEST SPECTRAL EFFICIENT MMIMO (5BITS/S/Hz/ ANTENNA ELEMENT)

=  WORLD’S FIRST 5G REMOTE-CONTROLLED DRIVERLESS VEHICLE, BETWEEN GUILDFORD CAMPUS & LONDON EXCEL
=  ROBOT CONTROL BY 5G (URLLC)

=  5G-POWERED REAL-TIME HOLOPORTATION, MAKING 3D VIDEO-CONFERENCING, MEETINGS AND WORKING A REALITY
=  5G OVER GEO SATELLITE AND FIRST 5G OVER VLEO SATELLITE

=  FIRST E2E 5G SA TEST IN EUROPE

= 5G SMART MANUFACTURING
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OUR MISSION

5GIC: World’s first 5G Centre

ART OF POSSIBLE
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ENGINEERING
WINNER OF ROYAL ACADEMY OF
ENGINEERING (RAENG) 2021

FOR BEST INDUSTRY-ACADEMIA
COLLABOPRATION
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SATELLITE ROLE: APPLICATIONS & USE CASES T
RURAL LAND, SEA AND AIR

MoBILE BROADBAND
INTERNET OF THING
NARROW-MEDIUM-BROADBAND APPLICATIONS
CONNECTED TRANSPORTATION, E-AGRI, E-MANUFACTURING,....

5G (Communications & Automation)
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Benefits offered by Satellite to 5G- Not Just Coverage —

NEW SERVICES:

EARTH OBSERVATION
- PNT
* BROADCASTING

CosT EFFECTIVE CONTIGUOUS COVERAGE

TOTAL ENERGY EFFICIENT SYSTEM

OVERCOME DIGITAL DIVIDE

INTEGRATED SATELLITE-TERRESTRIAL 5G : COMPLEMENTARY RATHER THAN COMPETING NETWORKS
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PURE OR HYBRID CONSTELLATIONS WITH/WITHOUT ISLs

DIRECT SAT TO CELL
DIRECT SAT TO UE

DIRECT SAT TO UT
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CHALLENGES

BASED ON OPEN NETWORKING PRINCIPLES
5G OPEN RAN FUNCTIONS IN SPACE: OPTIMUM FUNCTIONS DISTRIBUTION (COST, COMPLEXITY AND PERFORMANCE) BETWEEN GEO/MEQ/LEO COMBINATION AND GROUND SEGMENT
VIRTUALISED FUNCTIONS ON BOARD THE SATELLITES AS PART OF AN E2E OPEN AND PROGRAMMABLE NETWORK
DISTRIBUTED CLOUD NATIVE PLATFORM WITH Al/ML FOR NETWORK AUTOMATION
UNIFORM QOS MANAGEMENT
UNIFORM NETWORK SECURITY
DIGITAL ON-BOARD FOR DYNAMIC RA, BEAM SHAPING AND ROUTING
SATELLITE, GATEWAY, UT ANTENNAS
ELECTRONICALLY STEERABLE MULTI-BEAM ANTENNAS
MULTI-LINK AND MOBILITY MANAGEMENT
COMMON GROUND SEGMENT (BS AND GROUND STATION)
INTEGRATED COMMUNICATIONS, POSITIONING, NAVIGATION AND TIME (CPNT) PAYLOAD
INTEGRATED SYSTEM DIGITAL TWIN

MANY MORE
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THANK YOU

= r.tafazolli@surrey.ac.uk #Surrey5GIC
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