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Altiostar Overview

Company Overview Altiostar by the numbers

First commercially deployed Open RAN solution
provider for 4G & 5G 550+

Emp|oyees 40+ Patents

50 in Greater Boston

Significant investment in R&D

Leverage strategic partnerships with industry
leaders (Qualcomm, Cisco & Intel)
Headquarters outside Boston, MA, with
additional offices in U.S., Europe, Middle East,

Asia and Latin America. $320M+

15t Open RAN
Deployment at

Investments
Scale

Industry-Leading Investors ~ Award-Winning Solution Tier 1 Customers
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Altiostar Open VRAN Engagements

More than 40 global operators are engaged
with Altiostar to transform their networks

Altiostar technology driving the
innovative E2E cloud-based Rakuten
Mobile radio access network

£ Proven commercial scale and carrier- } Q

grade

Both greenfield and brownfield
customers including DISH, Etisalat,
Telefonica, Airtel, Rakuten Mobile, STC,
Vodafone, etc.
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Open VRAN Architecture

Edge Cloud
ORAN Compliant RU

ORAN Option 7-2x

Edge/ Central
Cloud

HLS/ 3GPP F1

ORAN Compliant RU gNB-CUUP
3GPP F1-C
Site Cloud —
HLS/ 3GPP F1 [P el . 3GPPF1-U
! } gNB-CUCP
K |

i N X2/Xn

ORAN Option 7-2x HLS/ 3GPP F1 -I— HLS Option 2 !

4G RU/DU mmWave RU/DU
DeC 7|\ ave § /|\ eNB-CU
NB-

Carrier-grade Cloud native RAN architecture for 4G & 5G aligned to O-RAN specs



Flexibility with Open vRAN

External data enrichment source
for Al/ML
\ Y
@ Service Provider Access Network
Portal Analytics

Service Management and Orchestration Framework Non-RT RIC

jo

kubernete:

[ﬂ Cloud stack (containers/VMs), OS, cloud m-plane

penstack

Flexible deployment of network functions depending upon the use case




Open VRAN - An Enabler for Enterprise 5G
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Distributed Cloud at Enterprise #1

Private UE
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Distributed Cloud at Enterprise #N
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A Disruptive New Model

Wearable
Devices Data UrLLC
Architecture Q Business Model
* HW/SW disaggregation V2x Voice eMBB loT * Service creation

velocity

* Virtualized Software 4G & 5G Use Cases

* More choices
Best-of-Breed

* Open Interfaces 0SS, BSS, Portal & CRM

* Source code licensing

 Zero Touch
Orchestration, Automation, API

* Modular Functions c = « White-Label
o Altiostar (IRMAS = .
R I = supply chain
* Dynamic Dimensioning o v £ PRIy
O : :
o Altiostar, Open VRAN Software Suite N 5:)'_ « Lower TCO
£ . 5
8 v Off-the-shelf HW 3rd Party Radios i S
* Data Center * Micro/mmwave
Servers * Macro
* Edge Servers * mMIMO

I Altiostar Offerings . ALT’OSTAR -
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Rakuten Cloud Native Architecture

Orchestration & Automation = Rakuten Mobile Operating System

((.)) | =5 PY ..é.: L=

Virtual Network

Virtual Radio Access Network IP & Transport §
Functions

Support Systems

Network Functions Virtualization Infrastructure

= R a

EDGE Data Centers Central Data Centers

Cell Sites

_F] Country of origin of main technology partner (source Rakuten)
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E2E Network Automation

Rakuten Mobile operates like no other existing telco in the world

Customer Activation Cell Site deployment New NW Feature
Deployed
3 Mins 4 MInNS (orse) 6 Days
8.5 Mins (for 4G)
Instead of 3 hours Instead of days or Instead of 6 months
months
) () {03
® ? ==

+

Resiliency with hardware redundancy & software fault-detection & auto-healing

Source: Rakuten
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Open RAN in Action

Ra kUten 96% Population coverage (2021)

4G: Small cells & macros
5G: mmWave & mMIMO

World’s first large-scale Open vRAN deployment
Deployed in some of the densest metro areas in the world

60
m Average: au, NTT DoCoMo & SoftBank
m Rakuten users: On Rakuten network

Rakuten users: National roaming

{ Network meeting demands of data-hungry customers } : OPENSIGNAL
99.7% 99.7% 99.8% 0 ‘ |
AVAILABILITY ACCESSIBILITY RETAINABILITY 4G Download Speed - o 4G Upload Speed
( H. h I d d II JDala collection period: 1 October - 29 DeccmbchMOiOpc;gna L.l:d' \
. .y ighest upload speeds among all Japanese operators, building
[ SOftware Ava.l Iabl I |ty 99 - 999% } L credibility with quality conscious consumer base )
.
Successfully reached max throughput of 1.77 Gbps in mmWave
_ ; _ _ on 5G network
Automation & hierarchical auto-healing .
*Rakuten has a single 5Mhz/20Mhz carrier while competing
L operators have multiple carriers )
Source: Rakuten & Altiostar
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Open RAN and 4G & 5G Deployments

Open RAN based 4G/5G deployments are already in-progress addressing both FR1 (Sub-
6GHz) and FR2 (mmWave) spectrums

The deployments support both 5G NSA and SA based architectures

Support Open Fronthaul interface 7-2x defined by O-RAN alliance with containerized cloud
native CU & DU

Notable examples of Open RAN 4G/5G deployments are DISH Networks in the US and
Rakuten Mobile in Japan

Telefonica in Europe has committed to the deployment of Open RAN based 4G/5G
networks starting 2021

Open RAN based 4G/5G solutions are commercially
deployed at scale and offer performance/ availability at par
with traditional RAN
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Open RAN System Integration Approach

N~ o —

RAN as a
service
RIANEER))

Solution

Operator Led Provider

= == tu= V&ﬁmﬂ Wide Technology

Rak__Uten d - s h %Ezﬁ!.'i ndra NEC FUT?TSU

Altiostar is the trusted advisor to design, certify, integrate & support
End-to-End Open RAN solutions

Blueprint Vendor

|OT-Integration KPI Assurance

Development Selection
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