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T O  A C H I E V E  H I G H E R  R E L I A B I L I T Y,  L O W E R  L AT E N C I E S  A N D  FA S T E R  N E T W O R K S
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Higher reliability
and lower latencies

Flexible networks Massive MIMO Improved spectral
efficiency

mmWave and ultra
wide bandwidths

Improved energy
efficiency

Which 5G technologies will deliver the most significant impact?

Keysight 2018 State of 5G (Survey)

https://about.keysight.com/en/newsroom/resources/2018/5992-3345EN-the-state-of-5G.pdf
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5G Will Change The World

$3.5
trillion

5G mobile value chain by 2035

22
million

carried by 5G networks by 2024
25%

of all 

traffic

jobs supported by 5G by 2035

40%
global 

population

covered by 5G

4.1
billion

cellular IOT connections by 2024
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5G – State of the Industry
Deployments Are Accelerating



5Keysight World

Mobile operator deployments are accelerating 

Network architecture is transforming 

5G NR standards are evolving

First wave of devices available for trials
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5 G  B E C O M I N G  G L O B A L  A N D  M A I N S T R E A M

FR1 (Sub-6GHz) FR2 (mmWave)

Spectrum <1GHz 2.5GHz 3.4 – 3.7GHz 4.4 –

4.9GHz

ISM 28GHz 39GHz

GEOGRAPHY

OPERATOR

COMMERCIAL 

SERVICES

Launch

T-Mobile

2019

AT&T

2020

Launch

Sprint

Early 2019

CMCC

2020

Launch
Vodafone

Orange

EE
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TIM

2019/ 

2020

Launch

CTC

2020

Launch

Docomo

2020

KT & SKT

2019

Launch

CMCC

2020

Docomo / 

Softbank

2020

Launch
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2018

AT&T,

T-Mobile

2019

Launch

Docomo / 

Softbank

2020

KT & SKT

2020

Launch

AT&T 2018

Verizon,

T-Mobile

2019

Keysight World
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K E Y  M I L E S T O N E S

Keysight World

SK Telecom and KT

showcase 5G use cases 

at Winter Olympics in 

South Korea

Verizon pilots 

5GTF 28Ghz FWA

in 11 cities

MegaFon and 

Rostelecom trial 5G 

at World Cup, Russia

Verizon and AT&T 

launch 5G NR 

FWA in mmWave

spectrum

KT, LG UPlus, and 

SK Telecom switch 

on 5G services

Vodafone to 

launch 5G in 

19 cities in UK

DOCOMO, 

SoftBank and KDDI 

plan limited launches

China Mobile

commercial 

5G launch

T-Mobile

nationwide launch 

in sub-6GHz

DOCOMO 

supporting Summer 

Olympics in Japan

200 operators in 83 countries actively investing in 5G

2017 2018 2019 2020



8

5G is About Network Transformation
Vertical Industry Demands and Challenges
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E N A B L I N G  N E W  B U S I N E S S  M O D E L S

Keysight World

BBU BBU

BBU BBU

Centralization Resource Sharing Virtualization

Monthly

Mobile

Traffic

Exabytes

(10 18 bytes)

> 20.0

15.0

7.4

2.8

.9

NB

Mobile

Backhaul

Cloud

RAN

MEC, NFV, SDN

RU

2012

2014

2016

2018

2020

Coaxial

CPRI

RoF

Macrocelll

Small Cell

Ubiquitous

Central

RAN

RRH

RRH
RAU

RAU

RU

RU
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I N C R E A S I N G  D E P L O Y M E N T  C O M P L E X I T Y

Keysight World

Small Cell Macro

4G Macro4G & 5G Macro4G/5G below 6GHz5G above 6GHz Wi-Fi

More complex:

• Site acquisition

• Network planning

• Resource management

• NSA & SA

• FDD & TDD

• FR1 & FR2

Multi-Mode Devices

• Multi-RAT Management

• Routing/Scheduling to address 

each vertical

• Interference management

Core Network
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A C R O S S  M U LT I P L E  R F  A N D  P R O T O C O L  D O M A I N S

Keysight World

Test, maintain 

and secure 

the network

gNB and UE design, test, 

validation, and manufacturing

OTA, MIMO & 

Beamforming 

Coverage and 

Drive-Testing

UE 

Emulation

Cross-domain 

validation

Automation and

cloud-based solutions
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Promise of 5G
New Use Cases and Business Models



13

• Ecosystem 

Orchestration

• Flexible & 

service based 

architecture

• End-to-End 

Service 

Provision

• Big Data, 

Analytics, AI

O P E R AT O R S  D R I V E  D I G I TA L  T R A N S F O R M AT I O N  

5G 
New value 

creation

Connect

Enable Transform

Devices

• eMBB

• Massive 

IoT

Network

• Capacity

• Coverage

Connecting People and Things Value Added Services

Industry VerticalsProfessional Services

Big Data Cloud

Keysight World
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SLA – Service Level Agreement

QoS – Quality of Service

QoE – Quality of Experience

KPI – Key Performance Indicator

M U LT I - D O M A I N  K P I S D E F I N E  Q O S  A N D  Q O E

Keysight World

QoS and QoE depend 

on the cumulative 

performance of the 

entire network:
• Devices

• RAN

• Core

• Transport layer

• Cloud 

Energy Efficiency

Battery Life

Spectral efficiency

Density

ReliabilitySecurity

Latency

Mobility

User Data Rate
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W I T H  5 G  R E D U N D A N T  C O N N E C T I V I T Y,  B E A M F O R M I N G  &  D E D I C AT E D  E D G E  C L O U D

Keysight World

Air Interface

Edge 

Cloud

Control Device Robotic Device

Network

0.05 ms0.05 ms

0.25 ms

1ms round trip latency

0.075 ms 0.075 ms

99.99999% 99.999%

• Instant remote control and haptic feedback

• High definition & real-time audio/video streams

• Extended Battery life for extended surgery time 

QoE

• Near-zero connection downtime

• Minimum packet loss and no video freeze 

• Malware and intruder proof

QoS
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How does Keysight Enable the Industry?
Our Role in Making 5G a Reality
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C O V E R A G E  O F  E N T I R E  C O M M U N I C AT I O N S  I N D U S T R Y

Components & 

Chipsets
Devices

Base

Stations
Hyperscale and

Data Centers
Enterprise

Keysight Classic AniteIxia

Layers 

2-7

Layer 1

AT4Solutions:

Protocol Design & Acceptance Network Security

Network Monitoring

MIPI
1

Digital Test
and LP/DDR5

5G Waveforms

Over-The-Air (OTA) 
Test

mmWave
Parametric 

Key Performance 
Indicators

Beamforming Channel Emulation 

WiFi Coexistence

100G / 400G
Gen 5

PCIe & Memory

Field &
Drive Test

Network Loading

Circuit Simulators

Keysight World
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O U R  5 G  W O R K  B E G A N  E A R LY

Keysight World

Engaged 

early with 

5G industry 

leaders 

across a 

connected 

mobile  

ecosystem 
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F O C U S  O N  E N A B L I N G  O U T C O M E S

Keysight World

Connects the Workflow: Open, Scalable, Predictive

Protocol Conformance

RF/RRM Conformance

Carrier Acceptance

Advanced Design Simulation

mmWave Test Bed

Network & UE Emulation

RFFE / RFIC Mfg.

Base Station Mfg.

Device Mfg.

Field Test

Drive Test

Monitoring & Security

Conformance 

& Acceptance

Design 

& Validation
Manufacturing

Deployment 

& Operations
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I N D U S T R Y - F I R S T  S O L U T I O N S

Keysight World

May 2015/Jul 2015

5G Channel Sounding 

Solution & 5G Test Bed

May 2017/Sep 2017

5G Protocol R&D 

Toolset & 5G RF 

DVT Toolset

Dec 2017

5G NR-Ready 

Network Emulation 

Solutions

Apr 2018

5G Channel 

Emulation Solution

Sep 2018

5G Base Station 

Manufacturing Test 

Solution

Dec 2018/Jan 2019

5G Protocol & RF/RRM 

Conformance

Toolsets

Feb 2019

5G Virtual Drive 

Test Toolset

Feb 2019

Nemo Outdoor 

Supporting 5G 

Measurements in 

Live Networks

Dec 2015

Advanced

Design

System 5G 

Design

Library

1st 1st 1st 1st 1st 1st 1st 1st1st
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Partner with Keysight and gain market 

leading end-to-end insights to innovate, 

transform, and realize your 5G goals

Thank you!




