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Create the Resonant Networking

Networking should include not only providing connectivity tools, but also providing )
the necessary services. Networking, like nature, will be always staying next to us. :. .’ HFR,IHCo
i) for Mobile Internet
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HFR will be the company that builds "Future Digital Infrastructure”

Industry Digital Transformation

Smart Factory Autonomous Vehicle Machine Vision Video Surveillance Smart Hotel

HFR as a Future Digital Infrastructure Builder

Applications (my5G marketplace)
Biz Platform (BSS)

loT Server

Drone control
5G Network Automation Platform Q

Virtualized 5G SA Netw Al Video Analytics

5G VRAN 5G vCore Edge

Computin

VR Streaming

N

1 URLLC... ((( ))) A Robot control
P _ é Dug CU UPF S
[_z—\ Open RU Virtualization Cayer. Docker Kubernetes AVG control server
pan ]% """""" (ORAN 7.2x) Compute Network Storag
T 5G Radio On-Premise Platform Edge computing




Ecosystem [e2] HER Inc

HFR and its ecosystem are vital links in an innovation value chain, creating a family of companies empowered to achieve
vital advancements through their combined technical synergies.

Mobile Access Broadband Access Private 5G & Services
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History

Business Expansion to Global Market with Mobile and 2019: 56 Fronthaul/Backhaul SA]

Broadband Solutions = 5G-PON Fronthaul 3 & (SKTelecom,$t})
* flexiHaul S & (AT&T, USA)

= Packet fronthaul solution 3 & (Verizon, USA)

2020: ANEL A X| 2%

2018: I AEH AbE

2016: 4G Fronthaul 3 & (Verizon, USA)

2014: 0|3 7| 4L 742 0f O] A F ZIE
2011: M| Al %] X 4G WDM Fronthaul 423}
L 46 BHIY YU 7|7t B2 EHHE A% 2O

2016.50%
2010: X| T A|A Q1

2008: KTE ROADM 22 2011-2015 o

A AEIEQIOZ MH Dominated

Expansion into Global Markets

O3 YEfF22 Domestic Market
A7 & 2007-2010 |
Added Transport
2000-2006 wl & BroadbandBiz

Cellular

2000 Coverage

Start

By acquiring technology based HFR dominated the Korean By leveraging leadership in 10G Broadband and
Along with WCDMA expansion in companies, HFR added market known to be early mobile fronthaul within the Korean market,

Korea, HFR provided cellular WDM/ Packet adopters of the latest HFR aggressively continues global
coverage solutions based on fiber. Transport and PON/WiFi. technology. expansion into USA, Japan and APAC.
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Leveraging our current leadership within the 5G mobile access and 10G broadband access markets, HFR's future growth is focused on achieving leadership
within the "Private 5G" market by delivering integrated managed services on an loT platform.

Managed Service Provider

Private 5G (On-Site Private 5G Network & Services)

. Future Digital Infrastructure Builder
& Services Development of Private 5G Total Solution

5G SA vCore 5G vRAN, RU

10G Gigabit Internet Commercialization in Korea

Broadband Access Dominant Player in Korea's Wired Access G-PON Market
The World s 1** 2-Pair Giga Ethernet Switch Commercialization

G-PON 2-Pair Ethernet 10G-EPON

Packet Fronthaul (RoE, TSN) Development
The 1* Korean Company to Enter the US FronthaulMarket

The World s 1% C-RAN Fronthaul Commercialization

Mobile Access

In-Building Cellular 4G WDM Fronthaul 4G/5G WDM xHaul
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Private 5G & Services
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Mobile Access Broadband Access Private 5G & Services

= 4G/5G xHaul (WDM & Packet RAN Transport) = 10G Gigabit Internet (FTTx) = 5G SA Network (5G vCore, VRAN, RU)
= |ndoor & Outdoor Cellular Radio Units = Wi-Fi Access Point & Controller = 5@G Business Platform

Telecom Operator's Edge Cloud

UPF,GW-U (>3
56 CU,56DU (>3

4GBBU (3
cor Y
5G WDM/Packet xHaul 10 Gigabit FTTx NG-PON2/XGS-PON/ Private5G
RT Cell Site Splitter

10G-EPON Business and Service
Management Platform

5G SA Network

eCPRIF1 — CPRI

CPRI/eCPRI ((gg) ((%))) ((g))

- i-Fi 5G SA vCore (CP,UP
= 5GRU  5G DRU4G RRH ¢ §  WiFiAP 5G O-RU (V) vCore ( )
% ONT Wi-Fi AP 5G VRAN (0-DU, O-CU)
Wi-Fi AP
5G In-Building 5G RF
uTP
DAS Repeater = Y 5GFWA

] ] [] = gy, 2 SlLl= X =2 e § 6o [

In-Building Out-Door Single Home MDU Hot Spot Enterprise, Factory, Office, Airport, Hospital, Hotel, etc.

HFR Connecting human and device to content, data and applications HFR @



HFR's Innovative Solutions [el¢] HFRInc.
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Mobile Access Broadband Access 3 Private 5G & Services

1 flexiHaul Solution Broadband Access Solution my5G Solution

HFR provides mobile RAN transport and indoor & HFR provides home broadband access solutions HFR is developing private network solutions for public
outdoor cellular to help operators save for 1G/2.5G/5G/10G to the home. HFR is institutes and enterprise customers for

CAPEX/OPEX investments. currently providing all three broadband solutions the 5G era. Our fully virtualized 5G SA end —to — end
HFR delivers both WDM solution and a packet - based -FTTH, FTTB + LAN, and FTTB + G.fast, allowing solution, includes 5G vRAN, 5G vCore and Business
solution for mobile fronthaul and telecom operators to deliver ultra-high speed Platform.

backhaul services with U.S., Korean and Internet for any residential environment.

Japanese markets.

4G/5G

D X — 10Gbps
= N

5G

- B>

ki



Mobile Access Solution

flexiHaul solution

Converged Transport of All Mobile Traffic to save
Operator s CAPEX/OPEX for 4G & 5GServices

= Provides fronthaul/midhaul for 4G (CPRI) and
5G (F1,eCPRI) traffic
= Available as a WDM or packet-basedsolution

= RAN vendor-neutral

4G BBU 5G DU 5G CU

CPRI eCPRI\/RoE Ether.(F1)

flexiHaul
(Unified 4G&5G xHaul)

m 5G RU 5G DRU

WDM Fronthaul Solution

. _______________________________________________J

e Optimize services over limited fiber assets forbetter
economics and improved time to market

e Cost-effective, highly flexible family of scalable transport units
that delivers a broad range of xHaul (fronthaul, midhaul and
backhaul) services.

e Configurable as point-to-point, linear chain, point-to- multipoint,
or ring network topologies and also Active to Active,
Active to Passive configuration.

e \WWDM xHaul platform has an integratedtransponder,
controller and WDM filter. It offers a variety of performance,
quality measurement and monitoring.

2
[ole] HER Inc;

Packet Fronthaul Solution

c_____________________________________________________]

e TSN switch optimized for xHaul supports CPRI, eCPRI and
Ethernet

e The network migrating into Packet Radio Access Networkfor the
future Function Split and software centric Radio Access Network.

e HFR's packet-based fronthaul platform supports 4G / 5G
centralized and cloud-based RAN architectures by leveraging
next-generation Packet RAN access technology.

e Time-Sensitive Networking (TSN) aggregation and transport switch
supports interfaces for CPRI, eCPRI and Ethernet services.

Central Office
4G BBU M
CPRI eCPRI F1 CPRI eCPRI F

WDM COT
WDM Solution '
CPRI + eCPRI +Ethernet ekt
over WDM Passive
Semi-Passive
HSN8OOONA

Cell Site

CPRI  eCPRI

¢

Legacy 4G Fronthaul

WDM Ethernet

ROE &S
Packet SW

Packet Solution
CPRI(ROE) + eCPRI + Ethernet
over TSN Ethernet

F1 CPR

/
o

5G Fronthaul  5G Midhaul

HFR2| R M2 7| & 56 HIEX A 0| 56 2H{20|7} HQ Q0] H[ S BAUSt L
56 MH|A TE AlZhs EHEE 4= AS LI @



Broadband Access Solution

Broadband Access
Solution

7F48 1G/2.56/5G/10G AMH| A

HFR is currently providing all three broadband solutions- FTTH,
FTTB + LAN and FTTB + G.fast, allowing telecom operators to
deliver ultra-high speed internet (1/2.5/5/ 10Gbps) to users
for any residential environment.

SN

/RFR'S Broadband Access Solution

msidential Environment

MDU +Single Home + Hot Spot
m o momp - + =+ '+
Fiber | UTP | 2-Pair Fiber

-

True Turnkey Solution

CPE/ONT

10 Gigabit Internet Solution: XGS-PON and 10G-EPON
A —

XGS-PON lead fiber access technology for delivering residential, business,
and mobile backhaul services.

HFR to provide 10 Gigabit Internet service (2.5G/5G/10G to the home)for
any residential environment

Wired terminals up to 10G service and wireless terminals for 4.8G services
End-to-end 10 Gigabit Internet solutions from OLT to ONU, ONT, CPE, and
Wi-Fi access points.

Multi-Gigabit Ethernet and G.fast provide the optimal solutionfor
MDU/MTU services.

2
[oie] HER nc

Wi-Fi Access Point
. ]

e HFR s shipping an estimated 1M Wi-Fi access
points to Korean operators every year.

o All of latest Wi-Fi 6 have been shipped from
2019 together with the access pointcontroller.

FTTB + G.fast+ AP FTTB + LAN + AP FTTH + AP FTTB + LAN + AP
1Gbps 500M/1G/2.5G/5Gbps 1G/2.5G/10Gbps 2.5G/10Gbps

Phone Cable UTP Cable Optical Cable

1G ac 1Gac 1G ac 10Gax 10G ax 10Gax

Wi-Fi AP

CPE/ONT

ONU(MDU)

NG-PON2/XGS-PON/G-PON

OLT
Central Office

ITU-T NG-PON2/XGS-PON/G-PON
IEEE 802.3bz 5G/2.5GBASE-T
ITU-T G.9700/G.9701 G.fast

IEEE 802.11ax



Private 5G & Services Solution

my5@G Solution

Our End-to-End Private 5G Solution, my5G includes 5G SA
vCore, O-RAN based 5G vRAN and Business Platform.

HFR is transforming into a Private 5G solution provider
delivering BSS/0SS, vCore, VRAN and vertical applications
for digital transformation in enterprise and industry.

my5G Solution

HFR Biz & Service Mgt Platform
+

HFR NaaS$ Platform (Fydena)
+

HFR Cloud Native 5G SA vCore
+

HFR Open vRAN (O-CU, O-DU)
+

HFR Radio Unit (O-RU)

Radio Unit

e Support O-RAN function split
e 7-2/eCPRl

e Auto Configuration and Self-
Diagnostic Function

e Flexible Configuration for Multi-
vendors, Multi-frequency

Environment

® CBRS Alliance certified radio units have
been commercially available and under
large scale field testing.

e Strand mount, outdoor attach,

indoor type radio units areready

Fydena

. ]

® [s a business platform for
Network as a Service (NaaS)
using Blockchain technology

® Ensures trustworthy and cost- effic
ient business transactions among
NaaS$ providers, buyers, and platfor
m providers

® Enables SLA(service level
agreement)-based offeringsto
meet the needs and requirements
of NaaS buyers.

® Enlargesand secures business
opportunities for NaaS providers
with reduced costs.

5G SA vRAN

e Compact and fully virtualized CU, DU solution

e Various RU portfolios commercially proven
supporting CPRI, eCPRI, low power, high
power, Sub-6Ghz and mmWave

e Flexibility, adaptability and modular design
deliver economical solution whether deployed
with existing infrastructure or in a greenfield
location

® Enterprise-class architecture with carrier-class
performance and security features

e Capable of deploying in the cloud or on
premises

® Supports multiple MNO networks

)
5G SA VCORE ‘e’e] HFR Inc.
D
e Compact and fully virtualized 5G vCor is

standards-based solution

Integrated 3GPP core elements: AMF,
SMF, UPF, NRF, NSSF, PCF, CHF, etc.

Supports small cells and macrocells

Scalable from embedded single

channel devices to several thousands

of simultaneous media sessions.

Supports network slicing features

HFR's E2E Private 5G Solution

Biz & Service Mgt Platform

. ]
® Customer Portal

® Partner Portal

® Integrated BSS

® Fydena

® (0SS/Orchestration

® Analytics

® |oT Platform

® Enterprise ICT Applica
tion Services

. S

Business and Service
Mgt Platform

Central Operation Center
(Central Cloud)

Fydena loT ...

Customer Premise
(On-Premise Edge Cloud)

Cloud Native 5G vCore

[ Pl
Open VRAN
O-RAN (RU-DU)
@ (3] D) 5G Radio Unit (RU)

s

'% ei_c ‘Lig:l" g 5G Devices

\ Private/Shared freq.

(1)
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International NEBS System & Functional Test
LEVEL
I EC Electrotechnical . Regression Test
=0 8

o Commission CERTIFIED . Acceptance Test

o Performance & Stress Test
[E . Customer Benchmark Test
. Official Release
S Vel ce
Validation Test Certification & Reliability Test

* Approximately 1,600 test equipment are EMI (KC, CE, VCCI, FCC)
available. . IEC61000-4-2,3,4,5,6,8,11
* Having four Temperature & . Inrush current
Humidity Chambers. . IEC60950-1 (UL)
* Use of various measuringequipment R

Environmental Tests (Temperature)

(about 400) Earth =
. guake_R10 o] A=
- i HAE ME
IP, CPRI, Optic, RF etc. . (Un)packing& Transportation vibration HFRS| HS & H| & 1
* Using Self-Developing Test Automation . Free Drop Test
System . Attitude Test
. Acoustic Noise

. Salt Fog Test (Outdoor Type)
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@, HFR, Inc. ®O|X|0 = £ HFR Networks, Inc.
www.hfrnet.com www.hfrnetworks.com
Hana EZ tower 5F, 10, Seongnam-daero 43beon-gil, Bundang-gu, Seongnam- 740 E. Campbell Road, Suite 900, Richardson, TX 75081 USA
si, Gyeonggi-do, Republic of Korea, 13636 Tel +1 972-803-5703
Tel +82 31-712-7768 (IR 070-7837-22110 Sales info@hfrnetworks.com
Fax +82 31-712-7948
General ir@hfrnet.com
Sales sales@hfrnet.com

& KuBtel ® HFR Japan

www.ktl.kubtel.com junosong@hfrnet.com
G41, Persiaran Laman Seri Business Park, Seksyen 13, 40100 Shah Alam, Selangor, 100-6005 Kasumigaseki Building 5F L-07, 3-2-5 Kasumigaseki, Chiyoda-ku,
Malaysia Tokyo, Japan
Tel +60 3-5514-38 Tel +81 03-3519-8352
Sales info@kubtel.com E-mail junosong@hfrnet.com

This material is the property of HFR, Inc. and therefore appropriate only for the client sinternal
use. This material shall not be used, reproduced, copied, disclosed, transmitted, in whole or

in part, without the express consent of HFR,Inc.

2021 Copyright by HFR, Inc. All RightsReserved.
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