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5G Era: Billions of things waiting to be connected

Drones ~5 million 

Pets ~0.5 billion 

Cars ~0.5 billion 

Laptops ~0.9 billion 

Bicycles ~1.3 billion 

Kids ~2.2 billion 

Parking spaces ~1.2 billion 

Hospital beds ~14 million 

Power tools ~1.3 billion 

Street lights 1 billion 

Source: Geeny.io
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What does 5G mean to u-blox?

u-blox AG3

Complementary to existing technologies

V2X Positioning IoT

802.11p

5G NR-V2X GNSS

5G NR 

Positioning

LPWA in 5G Era

(LTE-M, NB-IoT)

Sensor Networks
Industrial IoT

5G NR-IIoT

WiFi

Bluetooth



3GPP technology roadmap
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Evolution to 5G NR and LTE evolution in the 5G era

4G LTE 4G LTE-Advanced 4G LTE-Advanced Pro 5G Era

Rel-8/9 Rel-12 Rel-13 Rel-14 Rel-15 Rel-16

Cat 1
20MHz

10 Mbps Max

Cat 4
150 Mbps 

Max

Cat 6
300 Mbps Max

Cat 9
450 Mbps 

Max

D2D
Public Safety

Cat 18
1.2 Gbps Max

eD2D

Discovery + Comms

V2V
New B47 for 

PC5

eV2X
PC5 latency reduction, 

low-end eV2X services

NR Phase 1
eMBB

NSA & SA*

NR Phase 2
eMBB

*NSA: Non-stand-

alone 

*SA: Stand-alone

V2X
Basic services

NR V2X
Adv. Use cases

NR Unlicensed

uRLLC

mMTC

eMBB

HRLLC uRLLC

Core Spec Freeze 1

1ASN.1 freeze 3 month after that, Chipset availability 

expected ~1.5yrs after ASN.1 freeze

12/ 2014 03/2016 03/2017 06/2018

2014 2016 2017 2018 2019 20202015
03/2020

NB-IoT Enh.

Cat NB1
180 kHz

27 kbps DL

Cat NB2
180 kHz

~80 kbps DL

Cat M1
1.4 MHz

375 Mbps Max

Cat M2
Up to 5 MHz

VoLTE + Pos

Cat NB2 Enh.
Less power / latency, ext

range, small cell, TDD

Cat M2 Enh.
Power / latency 

reduction LTE-MTC Enh.

NR IIoT

NR Positioning(Enh) Indoor Positioning
High Precision Pos

RTK, IMU, (OTDOA)
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Challenges and Opportunities in the 5G Era
Towards higher precision & automation

Positioning 

& 

Timing 

Automation

• High accuracy & precision

• Easy to integrate 

• In all environment 

• Global deployment

• Mass market 

• Low power consumption 

• Low latency 

• High availability 

• High speed

• Scalability 

• Security 

• Data



u-blox AG6

Timing in Industrial Revolution
The relevance of timing in industrial revolutions

Hours Hours-M inutes Sec-mSec µSec and bet t er 

 
   

   
 

1st  Gen 2nd Gen 3 rd Gen 4 t h Gen 

Mechanizat ion, wat er 

power, st eam  power 

Mass product ion, 

assembly line, 

elect ricit y 

Comput er and 

aut omat ion 

Cyber physical 

syst ems 

 

Revolution Revolution Revolution Revolution 
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• IoT timing applications

• <1µs relative timing 

between modems using cellular signals

supported by service

• calibration by modem GPS

if accurate UTC desired

• Application i/f for device or service
C030C030

GNSSCellular

Optical sensor 2 records 

event at time T2

Optical sensor 1 

records event at time 

T1

53 km/h                        

Server

CellTimeTM for remote applications
Hybrid relative timing, for IoT applications

Demo System at Utility 

Week (Vienna, 6-8 

November 2018)



UK: 5G Trials and Testbed  Programme 

- Showcases the geographic and vertical possibilities of 5G

5GRIT
Lead: Cybermoor

Field: Consumer, Tourism, Agriculture 

5G Rural First
Lead: Cisco

Field: Agriculture, Utilities

AutoAir
Lead: Airspan

Field: Connected Autonomous Vehicles

Liverpool 5G
Lead: Sensor City

Field: Health, Social Care

5G Smart Tourism
Lead: West of England CA

Field: Tourism

Worcestershire 5G 

Consortium
Lead: Worcestershire LEP

Field: Manufacturing
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Thank you!

Sylvia Lu

• 5G Tech Lead, Cellular Technology   u-blox AG

• Advisory Board Member                         UK5G

• Board Director                                             CW (Cambridge 

Wireless)

@SylviaLuUKConference on Licensing Practices in 5G Industry Segments



Use Case Availability Latency Typical payload size # of devices Typical service area

Motion 

control

Printing machine >99.9999% < 2 ms 20 bytes > 100 100 x 100 x 30 m

Machine tool >99.9999% < 0.5 ms 50 bytes ~20 15 x 15 x 3 m

Packaging 

machine
>99.9999% < 1 ms 40 bytes ~50 10 x 5 x 3 m

Mobile 

robots

Cooperative 

motion control
>99.9999% 1 ms 40-250 bytes 100 < 1 km2

Video-operated 

remote control
>99.9999% 10-100 ms 15-150 kbytes 100 < 1 km2

Mobile control

panels with

safety functions

Assembly robots 

or milling

machines

>99.9999% 4-8 ms 40-250 bytes 4 10 x 10 m

Mobile cranes >99.9999% 12 ms 40-250 bytes 2 40 x 60 m

Process automation >99.99% > 50 ms Varies 10,000 devices per km2
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5G Industrial Automation Use Cases 
Performance requirements 


