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& ROAMING OPEN RAN TRENDS



About Us

Roaming Networks is a system integrator company, a Digital General Contractor delivering high-end
services in telecommunications and beyond across global markets. An 800-people-strong organization
caters for design, build, integration, and other services, allowing clients to place their focus on what is
important to them. We developed our capabilities over generations of sophisticated technologies and
continue to do so by following customers’ needs and expectations. Our own software development
enables us to digitalize our work and through automation and standardization, efficiency and
performance are continuously pushed ahead.

Forward is the only way for Roaming Networks, growing through state-of-the-art technology, aiming at a
simpler and smarter future in an ever more connected world.

Come, roam with us!
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Radio Communications

Comprehensive portfolio of services covering all steps from design and build to live on-air radio networks in a
multiple-vendor environment. Deep-rooted in technology expertise, we are delivering 5G and Open RAN in
scaled-up, demanding, and complex radio projects, supporting the client’s vision and end-customer’s experience.
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Passive Optical Networks and Access Systems

Extensive experience in designing and building fibre networks across international FTTx projects, from dense
urban to rural networks. Turnkey solutions for connected homes and businesses and backhaul and backbone
networks alike. Providing custom-made designs for the conduit and fibre infrastructure while planning for capacity

and connectivity.
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ICT Infrastructure, Data Center and NOC

Turnkey solutions and services for transmission systems (IP, DWDM) in a multi-vendor environment, as well as data
centre infrastructure design, build, and maintenance for Enterprise, ISP, Mobile, and SOHO. NOC Front Office and
Back Office, 24/7/365 days, monitoring, ticketing, troubleshooting, dispatching, planning, and configuration
services.
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Life Safety, Security, Building Automation and
Management Systems

End-to-end solutions in Life Safety, Security, Building Automation, and Management Systems. Providing risk
assessment, planning, design, implementation, and maintenance, as well as management and optimization of
energy efficiency. The world of state-of-the-art sensors and IoT by global-leading partner network, resulting in
smart solutions for smart living and businesses.
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Industrial Automation

Managing the complexity of production processes through systems for Industrial automation and the Internet of
Things. The in-house expertise in Industrial Automation over years of successfully delivered projects, ranging from
preliminary studies and initial designs towards engineering, project implementation, and final commissioning with

systems in full operation.
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Roaming Towers

Through in-house synergies in design and build, powered by international experience, newest technology, and
applications as well as solar power systems, implementing digital towers and rooftops by the latest
telecommunications standards. Custom-designed locations for mobile and Wi-Fi networks, smart city solutions, and

other connectivity-providing clients.

@ SITE BUILT WITH '-( !Sfﬂ?ﬂ'éﬁé
STEEL CONSTRUCTION PREPARATION
AND CIVIIL WORKS (
(( o( )) TG ENVIRONMENT

ACQUISITION INSTALLATION IMPACT REPORTS ©

OF POWER
((0)) SUPPLY SYSTEMS A

PROVISION OF TELCO ANTENNA
PROJECT INSTALATION OF ANTENA PROJECTS STUDY TN,
AND DESIGN
AND ANTENNA
BRACKETS DESIGN

MANAGEMENT SYSTEMS, FEEDERS
AND OPTICAL CABLES

PERMITTING %} SUPPORT SITE VISITS &8 33‘53&&“}5@&

AND MAINTENANCE AND SITUATION
PLANS DESIGN

INSTALLATION, CIVIL WORKS
COMMISSIONING AND DOCUMENTATION
INTEGRATION OF BS
AND MW EQUIPMENT



Solar Power Plants

Portfolio of design and construction of solar power plant services, reducing customers' carbon footprint.
Innovative plug-and-play solutions and dedicated solar engineering consultancy. The quality of the service meets

all market demands.
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WE EMPHASIZE



Employee Skills & Tools Development

Every one of us strives towards a common goal of achieving what matters most — connecting and
growing together.

Employee Digital Business Education & Training

0p0O
C A
* More than 800 good people * Close Out * Accredited training center
* More than 321 engineers * Engineer of the future

* More than 460 technicians * Practice program
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Open RAN trends

Theory and practice

Where are we now?

What does a Rakuten Mobile story look like?

Deutsche Telekom first-hand experience

Where are we going?



Theory vs Practice

RU vendor HW vendor RU vendor HW vendor

DUICU vendor A
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Where are we now?

5G MAGAZINE BY TECKNEXUS |

CURRENT STATE OF OPEN RAN DEPLOYMENTS | AS OF JUNE 2022

ONGOING OPEN RAN
DEPLOYMENTS/TRIALS

Rakuten, Japan and DISH Networks in All other CSPs noted here have either very
n the US are the only two large-scale B limited deployment or are still in the trial
deployments of Open RAN network. phase

ATRT
Dish Network

Inland Cellular

OptimEra Inc
GoGo Inflight

Source: TEGKNEXUS,
as of June 2022

(UK)

{afone (Freland)

Telefonica

Telecom Ttalia (

Vodafone (Iialy)

Vodafone (Spali) "
Vodafone Ziggo (Netherlands)

millicom B

Internet Para P
Todos (IPT} ] Telefonica
(Vive)

Telefonica
(Movistar)"¥

Brisanet, Claro, TIM and Vivo are planning Open
RAN trials in Brazil and Latin America with
Parallel Wireless

IRUmaH‘A Romania

Turk Telecom, Turkey

Bharti Airtel
Jio

Vodafone Idea

MTN is planning Open RAN trials in
South Africa, Nigeria and Liberia
with Rakuten Symphony

om il

NTT Docomo, Japan

Rakuten Mobile, Japan
KODI. Japan

Indosat Doredoo
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TIP release framework

Gather inputs Issue ‘TIP Initiate Test & Publish Publish Product
from MNOs to Validated Validation in TIP bleuprint Test Plans & Issue
align industry Product’ Community definitions & ‘Supplier Validated
wide requirements badges & Labs and blueprint test Product’ badges
and boost publish third-party plans
demand signal validated authorized labs

blueprints on

TIP Exchange

REPEAT ON A REGULAR BASIS O -
Assess Technology

. ‘Requirements
i:;'::;;’nce - . . Compliant’ ribbons
Initiate TIP Publish TIP OpenRAN Publish TIP to Technology

road-mapping Release Definition to OpenRAN product Suppliers against
process to define highlight delivery requirements for product
multiple releases roadmap for OpenRAN each workstream: requirements
over time with the features RU, DU/CU, RIA,
required features ROMA, Outdoor

Macro and Indoor

Ssmall Cell

and readiness
against MNO
requirements




Rakuten Mobile story

H | , )
Nokia Airspan Airspan SyYmRAN Sercomm Sercomm Airspan Airspan Qucell

- e @ @ = £ . %

Open RAN Enterprise 56 mmw 56 mmw 5G Subé 5G Subé
swW Smaill cell Macro+indoor Smaill cell Macro+indoor Smaill Cell

102,563 33,205 1,890 3,510 62,957 69,944 16,083 9,845

Largest Open RAN network with over 300,000 products deployed supporting global spectrum

Speed of Agility of Operating New Feature Automation &
Deployment Provisioning Efficiency Introduction Al/ML

4 MINS 3 MINS 1:20K 10-15 5

for 5G site deployment mabile service provisioning engineer to subscriber network features and automation feature sets
instead of days/months instead of 3 hours ratio instead of 1:1k services per month per day are released
to the network

Source: https;//symphony.rakuten.com/open-ran




akuten Mobile score

Total Scor
500 Dots

495 481 F e B B
very good 452 460
440
9 39
satisfactory
sufficient
Coverage

Cities === Tokyo Atlanta Berlin Johannes— london Mexico Milan Riyadh Rome Sao  Seattle Sydney Zirich
burg i

@ umlaut Score Rakuten Mobile Tokyo, Japan ) Nationwide umlaut Scores of operators published in 202

Total Score Total Score
300 Dots 200 Dots

m
277 167 W ey e Y7
174 [l 1 o
L 167 ‘
239 243
198
Latency

Tokyo Atlanta Beriin Johannes— London Mexico  Milan Riyadh Rome Seattle Sydney Zirich Cities Tokye  Aarte  Baclin ”’:"‘r’;’"-""‘*’" ""C*‘Ri“ Mian, Ryach  Rome
City

Séo  Seattle Sydney Ziirich
Paulo

@ Rekuten Mobile network (@) highest @ Rekuten Mobile network e/ r @ lowest

Source: 2022 Umlaut Open RAN Network Japan in international comparison 2022



Rakuten Mobile key takeaway

& Verygood overall performances
& Reduced CapEx/OpEx
Greenfield operator
Not fully disaggregated solution

8 Around 5 millions customers



Deutsche Telekom experience

TECHNOLOGY PARTNERS:

O
|
MAVENIR intel. NEC FUJITSU
O RAN infrastructure solution
O SMO integration and network operation
0 Installation and integration into the live network environment
8 Deployment and operational experience



Where are we going?

Main blockers: Expected key benefits:

= Vendor interoperability * |mproved RAN performance

= System integration = Supply chain diversity

= SMO readiness = Simplified management and operations

= Security robustness

Preffered type of vendor for Open RAN Planned RIC implementation in a live network
impelementation

Already underway

10%
Multi-vendor environment, consisting of new
' g . 2%
vendors only

Same vendor(s) as in traditional RAN deployment _ 16%
Multi-vendor environment, consisting of _ 24% 2 years _ a2%
traditional RAM vendors
Multi-vendor environment, consisting of new _ 27% 3+years _ 12%
vendors along with traditional RAN vendors
A new single-vendor that s Open RN compiant - GG ::% pon'tknowor o/ | 0%

Source: Heavy Reading’s Open RAN Operator Survey
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