o

- 4

€D,
L8 <
A, 9
s (T
M=) >
N = '®
o
<

S
<b)
(@))
@®
c
@
=
>
| -
—
c
>
@)
O
C
@®
=
@®©
T
+—
p—=
=)
(%2]
>
((b)
A’

Allen Chang




Keysight’s Priorities for Managing
Through Coronavirus

1. Supporting the health and safety of
employees and their families

2. Keeping Keysight strong to provide for
employees and serve customers over
the long-term

3. Helping communities around the world
battle this challenge
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Technology Innovation is Driving Perpetual Change
Keysight is accelerating innovation to connect and secure the world

WIRELESS AUTOMOTIVE QUANTUM

KEYSIGHT $3.6T 5G mobile 70% of new vehicles and trucks Nations investing >$10B
TECHNOLOGIES  value chain by 20351 shipped will be connected by 20232 through 2024 for leadership?

NETWORKING / CLOUD 10T AEROSPACE / DEFENSE
Data center capacity expected 127 new loT devices connected New satellite launches could
to grow 4X by 20224 to the internet every second® grow 3X by 20256

IT(EEXV%IL?GII'EI 1 Qualcomm 5G Economy. 2 Statista March 2019. 3 HSRC 2018. 4 Various industry sources. 5> McKinsey Global Institute 2017. ¢ MIT Technology Review.



https://www.qualcomm.com/invention/5g/economy

Complete Solutions End-to-End Spanning Industries and Full Workflow
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Communications & Energy

Network Applications Aerospace
& Security Defense
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Differentiated, Market-Leading Solutions

Hardware ‘? + Software ﬁ + Services 'ﬁm

KEYSIGHT
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Our Unique Innovation Engine Is a Competitive Advantage

Partner with leading customers
to create high-value solutions
with faster time-to-market than
previously possible

Difficult-to-Replicate Approach
Delivers First-to-Market Solutions

Develop hardware and software
products to address many
applications, applying deep
competencies in areas such as
High Frequency Measurements
and Digital & Photonics
Measurements

Solutions
Groups

Innovate game-changing
technology components —
breakthroughs created for
maximum impact and scale

KEYSIGHT

TECHNOLOGIES

Centers of Excellence

Keysight Labs Central Teams

CUSTOMER
SUCCESS



Example: Over-The-Air (OTA) Test — A Must for mmWave Applications

OTA Measurement — A Realm that Requires Significant Innovation

Compared to cabled measurements, requires Keysight solution originally developed for early
new specifications, calibration procedures, validation of mobile devices, since extended to
and measurement software other segments such as Automotive

Compact Antenna Test Range Calibrated Test Chamber
r I 3 — —-]

* Innovated by Keysight Labs and
brought to market by Keysight's
Solutions Groups

Antennas and
robotic positioner
for smartphone

* Initial prototypes sold to customers
who needed to be first

Proprietary

* Full solution includes chamber plus
mmWave reflector

advanced instruments and software

afafalalabadabad

» Just one aspect of our total solution

portfolio for the 5G workflow Keysight instruments and software

KEYSIGHT L

TECHNOLOGIES



New 5G Keysight Solutions Enabled by Acquisition

S W

COMPONENTS & DEVICES BASE STATIONS HYPERSCALE AND ENTERPRISE
CHIPSETS DATA CENTERS
Layers _ Field & -
2_7 Protocol Design & Acceptance Drive Test Network Security
Over-The-Air o : UE Core o
(OTA) Test WiFi Coexistence SlEtien Network Network Monitoring
. Key Performance : :
Beamforming Indicators Channel Emulation Network Loading
Layer 1
mmWave MIPI' Digital Test Gen 5
Parametric and LP/DDR5 S0 tEEEE HPE et PCle & Memory

W AT4

Solutions: M Keysight Classic [ Ixia M Anite
KEYSIGHT
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Proprietary Hardware and Software Capabilities that Go Well Beyond
Commercially-Available Technology

Keysight Fab Santa Rosa, CA Software Design Center Atlanta, GA
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* Proprietary chips, modules, and * Platform software developed with

interconnects, purpose-built for ' Agile methods to support electronic

advanced solutions such as 5G Delivers design and test solutions Accelerates

and Automotive radar test perfo_rman ce, COost, - 60+ developers focused on: Keysight's sofftware
 Optimized with hundreds of years and time-to-market v’ Cloud-first design and deployment transformation

of expertise benefits for Keysight v Data management and analysis and platform
* Innovating for even more usage and our customers v" Modern, consistent user experience development

across Keysight and preparing for
next performance upgrades

VERTICALLY INTEGRATED FOR DIFFERENTIATED TECHNOLOGIES

* In partnership with Georgia Tech

KEYSIGHT

TECHNOLOGIES 9



Next Opportunity: Unify Fragmented Design and Test Software for
Faster Time-to-Market and Lower Costs

LIFECYCLE PHASES

Customer

SIMULATE PROTOTYPE VALIDATE MANUFACTURE OPTIMIZE Pain Point:

Inability to share

Electronic Design Automation (EDA) Software specifications,
Simulate designs before they are built to find and fix issues test software,
]
_ and results
Graphical Test Software e cvele
Allows non-programmers to design and execute tests y_
o ™ phases, leading

Text-Based Test Software to costly and
Test products with maximum speed and flexibility time-consuming
_ — — — duplicate work
Measurement Algorithms and Application Software
Ensure traceable performance to complex specifications and standards
] ]
Data Analytics Software
Use large datasets to gain insight for optimizing the design or the test process
KEYSIGHT

TECHNOLOGIES 10




PathWave: A Superior Software Platform that Increases Productivity
Across the Overall Workflow

SIMULATE PROTOTYPE VALIDATE MANUFACTURE OPTIMIZE
N N

CONNECTED LIFECYCLE PHASES

PATHWAYE

v Consistent user experience v" Agnostic to measurement hardware form factor —
v' Common data formats benchtop, modular, custom

v Integrates existing IP and measurement science v" Runs embedded, on the desktop, or in the cloud

v’ Extensive data analytics v Enables new value-added services

OPEN, SCALABLE, PREDICTIVE PLATFORM

KEYSIGHT

TECHNOLOGIES
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Seeding the Next Growth Opportunities

Selected focus areas — executed in partnership with universities and industry consortia

» Joined 6G Flagship Program at University of Oulu in Finland
» Assigned program leader (proven technical manager who led Keysight's 5G efforts)
» Assessing core technology requirements in Keysight Labs

Acquired Signadyne and Labber to gain quantum control expertise and application insights
Staffing quantum-focused R&D team located near MIT and Lincoln Labs

Quantum
Computing

Joined MIT Center for Quantum Engineering, initiated strategic partnership for qubit control research
Engaged in Quantum Economic Development Consortium led by National Institute of Standards and Technology

« Autonomous drive emulation — prototyping breakthrough approach with lead OEM customer
* Next-Generation Network Visibility — new capabilities being explored as the network transforms

« Atrtificial Intelligence and Machine Learning — multiple opportunities for domain-specific contributions
across Keysight’'s market segments

KEYSIGHT

TECHNOLOGIES 12



SPORTON LAB.

Sporton International Inc.
Joe Yang
General Manager, WBU

The World RF /Mobile Test &Certification Leader

KEYSIGHT

TECHNOLOGIES




SPORTON
The 1st Lab for NPl and NTI

* The 1%t Lab to certify WiMAX phone, for FCC

* The 1% Lab to certify LTE mobile phone, for FCC

 The 1%t Lab to certify Tablet, for FCC
 The 15t Lab to certify IEEE 802.11ac, for FCC and Japan

e The 15t Lab to certify IEEE 802.11ax and 802.11ay, for FCC

W

HUAWEI
e The 15t Lab to certify 5G NR sub-6GHz (FR1) of Qualcomm platform, for CE RED
e The 15t Lab to certify 5G NR mmWave (FR2) with smart phone usage, for FCC

 The 15t Lab to certify 5G NR mmWave (FR2) with tablet PC usage, for FCC

Lenovo

KEYSIGHT

TECHNOLOGIES



The Challenge on 5G Test and Certification

* Regulatory: FCC+CE+Japan .
* Product spec. F@ Fcc lD
* 5G NR FR1+FR2
« HAC and SAR/PD, CBRS
* Multiple WWAN TX antennas; WWAN and WLAN power management

» Challenge:
« How to optimize EIRP performance and band edge
* How to optimize antenna performance and SAR/PD
* SAR and semi-anechoic chamber capacity issue

 GCF/PTCRB: PTCRB
* Product spec: .
- 5G NR FR1+FR2: more than 1,500 hours cCtiqeverything®
* 4Rx ; 2CA+3CA+4CA+5CA : more than 3,000 test hours Wireless
» Challenge ,

« Capacity and multi-platform issue
» Experiences

| Recognised Test

KEYSIGHT ! Organisation

TECHNOLOGIES




Sporton 5G NR Test Platform

Scope Location
Taiwan
SZ. China
5G NR FR1 RF/RRM/Performance Taiwan
(Sub-6GHz, FR1) —
SZ, China
SZ, China
5G NR FR2 RF/RRM/Performance Taiwan
(mmWave, FR2) &7 Chin
5G NR Protocol Taiwan
(Sub-6GHz, mmWave) S7 China

KEYSIGHT

EEEEEEEEEEEE

SPORTON
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o Accton

Making Partnership Work

Accton Technology Corp
Weyden Wang
Director, Wi-Fi BU

KEYSIGHT
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5G NR Outdoor CPE/RU Application

Factory / Building

Location C
~
( i loT Gateway
~
~
~

>G NR loT Gateway
Small-Cell/Base Station Outdoor CPE
5G NR FR2
5G NR mmWave/Sub-6GHz/LTE
5G NR FR1
Field Server
LTE

Ethernet
Ethernet VED2141F

SD-WAN
loT Edge Gateway
Edge Computing

KEYSIGHT

TECHNOLOGIES



Qualcomm SDX55 Base Outdoor 5G NR CPE Brief

* 3GPP Release 15 compliant

* 5G NR FR2 (mmWave), 5G NR FR1 (Sub-6GHz) and 4G/LTE support . ((T,)(“f”_ Qualcomm SDX55 _(“I”)«T» -
. 5G NR CPE Platform -
° Opt|0na| GPS V+H-pol Antennas @ )))((‘ ) @ ))((( »  V#H-pol Antennas
* Network Interface: 1-port 1000Base-T RJ45
* Power Source: IEEE 802.3bt PoE PD compliant ... e prey
 Lightening Protection: +/-4kV —
* ESD: Level Ill +/-8kV(contact); +/-15kV(air) on all 8 PoE lines e
e Weather Proof: IP66 T
» Operating Temperature: -40°C ~ + 55°C XTR s
(1
Operating Bands* 1000Base-T
* New:n77,n78,n79
FR1 (Sub-6GHz) * Re-farmed: nl, n2, n3, n5, n7, n8, n12, n20, n25, n28,
n38, n40, n41, n66, n71 Accton

FR2 (mmWave) n257, n258, n260, n261

- TDD: B34, B38, B39, B40, B41, B42, B46, B4S

- FDD:B1, B2, B3, B4, B5, B7, BS, B11, B12, B13, B14, B17,
B18, B19, B20, B21, B25, B26, B28, B29, B30, B32, B66, ;
B67, B71

(ID concept for reference only)

A4G/LTE

* Country regulatory dependent (Japan and outside Japan SKU option)
KEYSIGHT

TECHNOLOGIES



Testing Automatic

Setup DUT
) . Using DC control to power on DUT,
Configure Test Equipment then configure the corresponding
ATS depends on test case conditions to settings to start testing
EffiCiency configure corresponding parameters e @

* Reduce UXM manually configuration
redundancy time.
* Simplify manual operation steps

High availability
* Tester only fill LTE/5G CA combination

settings to complete whole testing.
* Flexible for various LTE/5G product testing.

Reliability

* Avoid unintentional mistakes by tester

* Handle complex tasks dynamically and
intelligently, based on predefined
parameters

RF cables

10Gbps Ethernet o0 000000 “
UXM 5G E7515B

RJ45 Ethernet
&
RS232 console

Reports

* Test reports include connectivity, stability, Shielding Box
and performance. with DUT
* According to generated test report, we can . / \‘
easily figure out the product capability. :-:T;En/:::z:l :::I;:::;Mtv
. R
Automation Testing System © E2E TCP/IP throughPUt Automation Testing System
(Slave) (Master)

KEYSIGHT

TECHNOLOGIES



Let’s Get Started at Keysight World!

First to Market
Solutions

KEYSIGHT
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A Wide Range of
Test Capability

One Architecture to
Connect your
Lifecycle

o00o0

Clals

Access to the best
calibration and
support services

21
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