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Cautionary Statement

All information contained in this release which pertains to the current plans, estimates,
strategies and beliefs of Anritsu Corporation (hereafter "Anritsu") that is not historical
fact shall be considered forward-looking statements of future business results or other
forward-looking projections pertinent to the business of Anritsu. Implicit in reliance on
these and all future projections is the unavoidable risk, caused by the existence of
uncertainties about future events, that any and all suggested projections may not, come
to pass. Forward-looking statements include but are not limited to those using words
such as "believe", "expect", "plans", "strategy", "prospects”, "forecast, "estimate",
"project”, "anticipate”, "may" or "might" and words of similar meaning in connection
with a discussion of future operations or financial performance.

Actual business results are the outcome of a number of unknown variables and may
substantially differ from the figures projected herein.

Factors which may affect the actual business results include but are not limited to the
economic situation in the geographic areas in which Anritsu conducts business,
including but not limited to, Japan, Americas, Asia, and Europe, changes in actual
demand for Anritsu products and services, increases or decreases in the competitive
nature of markets in which Anritsu sells products or buys supplies, changing aptitudes
at providing services, and exchange rates.

You also should not place reliance on any obligation of Anritsu to update or revise
any forward-looking statements, whether as a result of new information, future events
or otherwise. Anritsu disclaims any such obligation.
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Agenda

 The Dawn of the First Year of 5G
* Another Scenario for 5G Adoption (Local 5G)
* Anritsu Efforts for 5G
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The Dawn of the First Year of 5G
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Evolution of mobile communication

Supporting evolution of mobile communication system

(bps) 4
10G |~ VR
High-definition
16 = video
Max. LTE-Advanced Pro
communication
e LTE-Advanced
100M I~ Internet LTE
10M = Image 100Mbesggl (| ong Term Evolution)
™M = Text message
Packet
communication
100k =
Voice 8.8Kbps
Max. communication speed increased
10k ( .
T about 10 thousands times over the past 30 years
AKbps
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Source: Recommendation ITU-R M.2083

T h re e F ea t U re S Of 5 G “Framework and overall objectives of the

future development of IMT for 2020 and

High speed/Large capacity (eMBB) beyond’

LTE 5G
Peak speed (downlink) 1 Gbps 20 Gbps
(uplink) ~ 100 Mbps 10 Gbps
\User-experienced speed 10 Mbps 100 Mbps ) )

Data transfer at 1 Gbyte/sec H; 3D, 4K, and 8K video viewing

Cloud-based working and games = 52
AR (Augmented Reality) IH
-
; Support for industry: :
P'é 3,.

Robot control

Use at medical facilities, ‘ | %%
etc. -]
r Autonomous cars

Future IMT

Multiple connections (mMMTC)

Number of LTE LTE
simultaneously G Latency of 3G
connected terminals 5 2 6 2 wireless

[Number of 10 /km } 10 /km connections 10ms
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Market
size

Investment in 5G Rel.15 development
/ * Investment in
5G Rel.16
of< ‘o 0 g

“~ Mobile Market

5G Manufacturing

Manufacturing of 3G Smartphone - 5G(Sub6GHz) manufacturing market

Development of LTE

« 5G(Millimeter wave)

manufacturing market
LTE-Advanced Pro

* Investment towards Gigabit LTE development

LT E-Advanced /

IP Data traffic/Cloud Services

" Wireline Market

* High speed and increasing capacity of the data center

* Investment in small cell

Business opportunity

2008 2012 2018 2019 2020 | 2021 2024
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ROa d m a p Of SG * Created by Anritsu referring to publicly available information

CY2019 CY2020 CY2021

5 Q’Q * WRC-19 « Rel.16 (Phase2 Extended use cases such as * Rel.17

ultra-low latency, multiple simultaneous connections)

Rel.15 Commercial chipset development r Rel.16 Chipset development

Pilot device
development

- -

( s6 - '
56 Bt 56 56 E

g s6 sl g6

— sb -
s6 BT <6 ‘ s6 'i mw
mw . ‘ s6
mw
s6
mw

By

P cv2019 M After cY2020

/l = t . Future Outlook for 5G and Anritsu
NFILSU envision:ensure 8 Copyright©® ANRITSU



Main Added Features of 5G

Features will be added for automated driving and Industrial loT

Release 16 Release 17

> Use of V2X, lloT, and unlicensed bands > Addition of V2X and lloT features

> System improvements > Energy efficiency .
> Expanded frequencies

Millimeter-wave CA Use of frequencies above 52.6 GHz
( N . . . )
URLLC Adoption of TSN to resolve jitter Enhgncement; to Sidelink .(dlr.ect
device-to-device communications)
\ 7 \L
"+ More advanced indoor (- Optimization of small-scale data |
positioning transmission
_* Energy conservation ) _* 3D positioning )

TSN : Time-Sensitive Networking, CA : Carrier Aggregation, lloT : Industrial Internet of Things,
eMBB : enhanced Mobile Broadband, mMTC : Massive Machine-Type Communications,
URLLC : Ultra-Reliable, Low-Latency Communications
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Enhancement of High-Speed Mobile Broadband and Its Applications

Release 17 adds further enhancements to eMBB, URLCC, and mMTC, in addition to resolving such
Issues as lowering power consumption and enhancing coverage, toward implementation in society

Enhanced
eMBB in

3GPP Rel-17

Enhanced foundation

Coverage, capacity, latency,
power saving, mobility

1 e ¥o0-°¥

it

Further improved MIMO Enhanced 1AB with full-duplex DEs
for e.g., better mobility and spatial multplexing enhancements

Wy

Enhanced coverage for Supporting even higher Multicast for
zub-7 GHz & mmWave bands, up to 71 GHz content delivery

N | i &

i

Further power saving for idle, Further enhanced mobility Others such as, >4 Rx
connected and small data for mixed topologies and muli-S1M

Expanded deployments

New spectrum, topologies,
integrated backhaul, ...

New services

| atency, reliability, positioning,
use cases like XR

Source: Qualcomm (https://www.qualcomm.com/news/onq/2019/12/13/3gpp-charts-next-chapter-5g-standards)
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High-Precision Positioning and Support for Industrial loT

Will also support high-precision positioning available both outdoors and indoors

Release 17

Enhancing capability and performance for a wide range of use cases

Centimeter level accuracy Lower positioning latency
Meeting accuracy of down to 0.3m Reducing latency to as low as 10 ms

Release 16

Meeting initial accuracy requirements of ~3-10 meters

hanss

Rouﬁdtrip Angel of arrival / | Time difference of New evaluation scenarios Higher CapaCity
time (RTT) departure (AcA/AoD) arrival (TDOA) Supporting lloT channel models Scaling to millions of simultaneous devices

Paosition along
circumference

4 —— D
Single-cell basedonULAGA E % | I -
positioning """ .- | : I'$'I —

‘-
Radius based on RTT :

Source: Qualcomm (https://www.qualcomm.com/news/onq/2019/12/13/3gpp-charts-next-chapter-5g-standards)
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Expanded V2X: An Added Automotive Feature

Getting one step closer to automated driving by realizing C-V2X via 5G

Remote control site for  NealeHe Ralael SRl Igh-precision map
automated driving delivery/update site

Distributed
processing/reduced
latency via MEC

Remote monitoring/control
(e.g. Al automated monitoring)

Bandwidth
control for
automated
driving

Collection of high-
definition video of
roads, land features,
etc.

V2V (Vehicle to Vehicle) V2N (Vehicle to Network)
V2P (Vehicle to Pedestrian) V2N2V (Vehicle-to-network-to-vehicle)
V2I (Vehicle to Infrastructure) V2N2I (Vehicle-to-network-to-infrastructure)

_ _ I2N2V ( Infrastructure-to-network-to-Vehicle)
C-V2X (Cellular Vehicle to everything)
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Cycle Time for Robotic Motion Control

©

End-to-end latency: 1 ms
Cycle time: 2 ms

Jitter: 1 pus

Density: 100,000 UEs per km?
Service area: 100 x 100 x 30 m

Actuate Control
<€ >
1 ms end-to-end latency (unidirectional)

2 ms cycle-time

<€ <€ >

Robotic Device > Cloud & Application
Processing Air Interface Processing
250 ps 500 ps 250 ps

(unidirectional)

Source: Qualcomm, Ultra-Reliable Low-Latency 5G for Industrial Automation
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Added Feature for Industrial loT

TSN actualize latency reduction and jitter resolution

Ethernet

Ethernet

5G core

Ethernet

QoS mgmt.

e

Ethernet

Adr link Backhaul

Control plane

Precise time i
............ User plane # 5

TSN master clock

s

5G system >

Source: Qualcomm  (https://www.qualcomm.com/media/documents/files/read-the-white-paper-by-heavy-reading.pdf)

Traffic shaping Resource management

Probability

Time Guaranteed delivery ina Reliability
synchronization guaranteed time window

% TSN: Time-Sensitive Networking

Source: Ericsson, 5G-TSN
INTEGRATION FOR INDUSTRIAL AUTOMATION
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Artificial intelligence + Big Data = Evolution of 5G

5G will accelerate enterprise Digital Transformation(DX). Combining it
with artificial intelligence (Al) will create new value.

Sensor J Big Data J Sug\éfrl]lleargce] loT devicesJ vehicIeJ
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Another Scenario for 5G Adoption
(Local 5G)
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» Local 5G will use fifth-generation mobile communications systems (5G)

> Relatively small-scale communication environments will be created
locally based on local needs by regions

> It will be possible to obtain radio station licenses or to use systems by
other parties with licenses

% NR : 5G New Radio

for the time being, national carriers
will not be able to acquire licenses for
local 5G bandwidth
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Why is Local 5G drawing much attention?

Local 5G can leverage max benefit of 5G advantages

<Image cases using local 5G>

f C Local 5G ) hﬂ i : ((( })) \

Remote control of heavy machinery

; L ( toalse )
Video  Control i
Data
RNy

Control

=X

(From materials of the Ministry of Internal Affairs and Communications)

> Dedicated bandwidth available — High stability

> Local communication—Security can be assured

> User businesses can determine the area and time of introduction
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What is local 5G ?

Local 5G will be newly introduced in Japan, while overseas its introduction is
expected to be an extension of
private LTE.

River and weather monitoring
- High resolution video monitoring

Construction sites
- Autonomous/
remote construction

Stadiums ] — «a
- Video streaming inside facilities Factories
- Remote robot control

- AGV control

Agriculture

and dairy farms Logistics warehouses
- Temperature management - Automated warehouse

- Livestock health management = systems

- Transport systems

Parking lot management
- Gate-free parking

- Automatic billing
- Theft prevention monitoring

- Remote diagnosis

Hospitals ]
VR

- Games
- Virtual reality simulation

AGV: Automatic (Automated) guided Vehicle

- .. Future Outlook for 5G and Anritsu
/Inrl tSU envision: ensure 19

Copyright© ANRITSU



Frequency Allocation in Japan

« 28.2-28.3 GHz (100 MHz band) prioritized (Dec. 24, 2019)
* 46-4.8 GHz and 28.3-29.1 GHz under technical consideration. Will be
institutionalized in Nov. to Dec. 2020

» Use of 4.8-4.9 GHz also under consideration

Local 5G Frequency Allocation in Japan

v New

Starting technical

]
[ 4.5GHz band] ll\(l)'BTMZoconf ] Local 5G @ consideration for
z | * Coordination required with pubic and commercial systems local 5G
4500 4600 4800 4900
System development and
acceptance of applications
/ (in December 2019)
[28GHz band] Rakuten Mobile NTT Docomo KDDCIQ%(I':fwa 11ooM| Local 5G @ Softbank
400MHz T | 400MHz 1T | 400MHz 1 | ™ ozt iy el 400MHz T |
27.0 27.4 27.8 28.2 28.3 29.1 29.5

Future Outlook for 5G and Anritsu

/I n fi tSU envision:ensure 20 Copyright©® ANRITSU



Local 5G Places where Anritsu could play an active role

Local 5G monitoring

Local network status monitoring

Delay measurement for remote operation

Measurement of delays for remote operated trucks

MT1000A Network Master Pro

Radio wave interference measurement

Measurement of radio wave interference caused by
overlapping of local 5G areas

- Interference <

MS2090A Field Master Pro

Performance testing of handsets and
communication modules

Testing radio transmission characteristics and
Protocol of handset and communication module

o
MT8000 Radio Communication

Test Station

Source: Local 5G Study Group - Report outline (draft) - Ministry of Internal Affairs and Communications,
Telecommunications Bureau, Radio Department, Land Mobile Communications Division
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Anritsu Efforts for 5G
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5G terminal development/manufacturing process and test solutions

Sub6 /Millimeter wave Sub6 / Millimeter wave m m‘x‘:ﬂ"ete"" s

Evaluation of
Verification of Functions & Conformance Test

Core Technologies at UE Vendors
. Performance at
at Chipset Vendors UE Vendors & Test Houses

Carrier Mass Production
Acceptance Test

Conformance Test Carrier Acceptance

Test (CAT)

Evaluation of
Functions &

4\ Performance  /

RF Calibration
. &Inspection

Baseband Chipset
N / RF Front End

¢-¢EIIJ-

MT8000A
Radio Communication
Test Station

ME7873NR/ME7834NR MT8870A
5G NR Conformance Test and Universal Wireless Test
Carrier Acceptance Test System Set
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5G Test So

Communications
Protocol

utions Conformance Test

ME7873NR

5G New Radio RF
| Conformance Test
4 System

Radio Performance
Conformance Test

ME7834NR

5G NR Mobile Device Test
Platform

Communication Protocol
Conformance Test

~

‘@ \

An organization that
mainly runs device
conformance tests in
Europe and Asia

PTCRE

An organization that
runs device
conformance tests in

Americas

;+_)

Carrier Acceptance
Test (CAT) for each
telecommunications
carrier

DOCOMO

AT&T

Verizon

/inritsu DAGE
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5G Test Solutions Base-Station Installation and Maintenance

5G NR Base-Station Field Performance Measurements and Coverage Mapping

Field Master Pro MS2090A

 Frequency Range: 9 kHz to 9/14/20/26.5/32/43.5/54 GHz

« Supports testing of GSM, LTE, and 5G base stations
It also supports 5G demodulation.

(TX spurious measurement up to 54 GHz

Use case 1: 5G NR Base Station Measurement

3GPP TS 38.104 V15 gNB Base Station Performance Evaluation
- Frequency error - Occupied bandwidth

- Time offset - Adjacent channel leakage ratio

- Cell/Sector ID - Tx spurious up to 12.75 GHz

- Modulation quality - EIRP

- Unwanted emissions - Synchronization Signal Block (SSB)
- FR1T & FR2 - Up to 64 beams supported

Use case 2: 5G Coverage Mapping

Plot field radio strength at certain points in the
map by continuously measuring channel power,
EIRP or RF data including RSRP. Also,
measurement results are indicated in digital
map and/or on the building top view.
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Automotive Test Solutions

Wireless Connectivity & Infotainment

A —

o .

.l

MT8000A MD8475B MT8821C MT8870A MT8852B MT8862A MS2690A/MS2830A
5G RF/Protocol e.geCall/HO/T-put RF/OTA w/signalling Production BT incl. audio WLAN w/ signalling  RF/HW w/o signalling

Intelligent Transport System

MS2690A/MS2830A MS2690A/MS2830A
RF/HW w/o signalling V2X Message evaluation sofrware
TPMS

Power vs Time

e
MS464X
Vector Star e.g. Radar

EMC/EMI

MT8870A
C-V2X RF Testing

= _
MS2720T "’;Ea__ ' ! L 5 T
Spectrum Master sl =L 1 —icl"
MS46122B
MS97408 MP1900A S33IE Vector Network MT1000A
Optical module test PCle Test Cable & Antenna Analyzer Latency test
MS2830A
Spectrum Analyzer
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Testing Cutting-Edge V2N/V2Cloud Applications

MTB8000A is integrated with HIL Simulator from dSPACE, enabling realistic
testing of 5G based V2Cloud Applications

Edge Computing Core Network + 4G RAN

TCP/UDP/IP

Device under test

A
Control of BS signal power,
data throughput, ...
H 1 @
Simulink Vehicle
4 Anritsu Radio Communication Test Station bus
i st I
& e
ASM ﬂ Restbus simulation (Ego positions, speed, ...)
pealiatitd ‘ - « >
I | RAN: Radio Access Network
! BS: Base Station

Real-time simulator (e)SIM: (embedded) Subscriber Identity Module
ASM: dSPACE Automotive Simulation Models

Future Outlook for 5G and Anritsu
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San Diego R&D Center opened

Supporting development proximate to customers on leading edge

_."IF” s s ,.; G T —
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Core engineers
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San Diego R&D Center

Ml

v : Mobile business
development centers
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In the field of communication measurement, Anritsu has provided testing solutions that meet
the needs of customers’ development processes, thereby contributing to the early
commercialization of 5G. In the future, we will continue to build our technical knowledge to
support the spread and evolution of 5G, followed by Beyond5G, and work closely with our

customers to contribute to the development of society.
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