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Noto Peninsula Earthquake

*Disturbances in partner network areas are not reflected on this map.
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Jan. 1 4:00pm
Emergency 
restoration

77 stations (max) 
were suspended

Rakuten area 
currently 
available
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currently 
unavailable
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area *
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Global initiatives for 
Beyond 5G
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Fully Virtualized Cloud Native Mobile Network 
Fully virtualized network for scalable network configuration

Internet

4G/5G 
Base Stations

Core Network
Radio Access 

Network (RAN)

Open RAN

Fully virtualized and cloud native
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Fully virtualized and cloud native

Internet

4G/5G 
Base Stations

Updatable software

General purpose hardware

Virtualization layer

4G 5G
Next 

generation

Features and Benefits of Virtualization
Software running on general purpose hardware through virtualization
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• Frequency Band utilization efficiency
• Enhancements to Security
• Energy Efficiency

RIC（RAN Intelligent Controller）

Technology with intelligence that leverages 

AI/ML  to efficiently control multi-vendor RAN 

equipment  in Open RAN

Aiming for a high-efficiency network in the beyond 5G era

Further intelligence of Open RAN
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*NICT：National Institute of Information and Communications Technology

Aiming to achieve high-efficiency networks through RIC (RAN Intelligent Controller)

R&D of Open RAN Wireless Communication Technologies to Realize 
Advanced RAN Infrastructure Beyond 5G

②Security enhancement through encryption 
of the RIC interface, etc

①Improvement in 
frequency utilization 

efficiency through 
RAN optimization

SMO
RIC App (non-Real Time)

O-RU O-DU O-CU

Service Management 
& Orchestration

RIC App (near Real Time) 

Efficiency improvement for sector 
management with high-reliability and secure, 

intelligent Open RAN

課題3：アンテナ送信制御とOpen RANの
電力制御最適化による周波数利用効率向上

O-RU O-DU O-CU InternetCore NW

RIC 
①Optimization of radio equipment power 
control using RIC

②Power control of edge cloud resources

③Power control for the entire network

Improvement in frequency utilization efficiency 
through antenna transmission control and power 

control optimization in Open RAN

In January 2023, Rakuten Mobile was selected
for a Beyond 5G R&D Promotion Project by NICT*

R&D for Open RAN and RIC (NICT)
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Promoting O-RAN through the realization of automated Open RAN quality assurance
 and acceleration of O-RAN certification

Improvement of O-RAN certification environment 
through the implementation of Field PoC

CoreO-CUO-DUO-RUUE

UE
simulator

gNB RF
Conformance

O-RAN 
Fronthaul

RU
simulator

DU
Simulator (RF)

Backhaul

Core
simulator

DU
Simulator (CU)

CU
simulator

O-RAN 
Midhaul

5G RAN / gNB 5G Core / EPC

1. Development
Phase

Verify the following two 
perspectives

• developed software
• developed quality 
assurance system

Field To Lab

Improving the quality of O-RAN certification through 
the reproduction of traffic data obtained through Field 

PoCs in a lab environment

Building an automated quality assurance system in 
an environment compliant with O-RAN ALLIANCE 

specifications

Development of an Open RAN automated quality 
assurance system for the global market

3. Verification 
Phase

2. Quality
guarantee Phase

Software
Development

Integration
Quality

Guarantee

Qualty
Guarantee at
customer lab

Commercial 
ServiceField PoC

Selected by NEDO for the “R&D Project of Enhanced Infrastructures for Post-5G Information 
and Communication Systems” and launched activities from 2023

O-RAN integration platform technology (NEDO)
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Japan OTIC issues O-RAN End-to-End Badge
In January 2024 Japan OTIC issued the world’s 1st End to End Badge

 for Non-stand Alone (NSA) equipment
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R&D into mobile communications using 
low Earth orbit (LEO) satellites with

AST SpaceMobile
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Network architecture

eNB 
(eNodeB)

Evolved Packet Core

S6a

S11
Gx

S1-U

Rx

SGi
PDN-GW

PCRF

HSS

MME

S-GW

S1-MME

LEO 
Satellite

Q/V band 
Feeder link

Operator 
IP Services 

(IMS, PSS…)

Core network

Gateway

Device (standard 
smartphone)

Band 3
Service link

(between the satellite 
and device)

(between the satellite 
and gateway)

The technology enables direct communication between everyday unmodified 
smartphones and the satellite 
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Sep. 10, 2022

Successful 
launch of 

BlueWalker 3

3

Achieved download 
speed above 

10Mbps

Nov. 14, 2022

Successful 
deployment of 
phased array 

antenna

April 21, 2023

Successful voice call 
via BlueWalker 3

June 21, 2023

PoC with Blue Walker 3

Sep. 19, 2023
Successful 

5G connectivity 
with 14Mbps 

download 
and Video call

Images from © AST SpeceMobile, Inc.
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https://www.youtube.com/watch?v=O0D4G5CKK9s

Rakuten Group CEO Mickey Mikitani successfully exchanged a voice call with AST 
SpaceMobile CEO Abel Avellan and AST personnel at a Hawaii test site



 Advancing technologies for the 
Beyond 5G era
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