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èHW〜OpenStackまでやっています
èこれからコンテナ基盤やります
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Agenda

Rakuten Mobile: Network Overview

Virtualized RAN (vRAN)

Centralized & Regional DC (CDC, RDC)

Compute Node Setup

Automation
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20192018

⼈⼝カバー率
96.0%

4G Spectrum 
Allocation
Apr 2018

2020

5G Spectrum 
Allocation
Apr 2018

4G Service 
Launch

Oct 2019

5G Service 
Launch

Jun 2020

2021

Rakuten 4G/5G Timeline
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RIU eCPRI
CPRI

vSAEGW-C, MME, vIMS, 
vPCRF, OSS, BSS etc.

vSAEGW-U, vFW/NAT, 
vCDN, MEC apps etc. 

vRAN –
vDU and vCU

Central DCRegional DC @
Aggregation

GC (Pre-Aggregation)

1000’s ~50 2

WAN / MBH WAN / MBH

NFVI NFVI NFVI

Optimized for smallest 
footprint and Performance

Optimized for Capacity and 
Scale

Optimized for Application 
Flexibility 

Distributed Telco Cloud
Spanning Across 1000s of Locations. Enabled by Rakuten Cloud Platform & Cisco VIM, NSO & ESC
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• Software defined, programmable WAN, native IPv6 networking
• Built for 5G with up to 400Gbps of bandwidth of Pre-Agg (GC) locations (vs. traditional 1G/10G)
• Terabits of Capacity in the Mobile Backhaul Core Network
• Scale with IPv6 to support zillions of connected devices
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RIU
Peering
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End-to-End Native IPv6 Network
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IPv6 Transport/Backhaul Network
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BBU

Rectifier & 
Battery

BBU Rectifier & 
Battery Cabinet RRU

Cable & 
Jumper Antenna

Traditional Site Deployment 

Rectifier & Battery AAU

Power 
Board

vBBU
Power 
Board

Rakuten Simplified Site Deployment

Compact cell site
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Cell Site 

Cell Site 

vDU

vEMS

vCU

CIPRI

RRH

Altiostar

RIU

EtherneteCIPRI

LTE-PHY-Lower

Altiostar

VDU

IP/EthernetEthernet

LTE-RLC,LTE-MAC,LTE-PHY Upper
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IP/Ethernet
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UE 

6 Sector per vDU  

UE 

12 Sector per vCU

vRAN Architecture
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RIU

RIU

RIU

RIU

vDU

vDU
vCU

vDU

vDU
vCU

Edge Cloud Control & Mgmt

Edge Cloud Control & Mgmt

RIU
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Internet

Public Cloud
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Central DCs (Core)Cell Sites GC (Pre-Aggregation) Regional DCs (Agg)

Leaner Cell Site, Zero Touch Provisioning, Speed of Software 

CDN

CDN

Mobile Edge Computing Low Latency. Edge Offload

Open, Disaggregated and Virtualized RAN
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• Modular DC Architecture

• Fully automated

• Policy driven

• Built for 5G scale in mind

• VM, Containers, Bare Metal

• Service Chaining

• Carrier Grade 

• Highly secure

• Telemetry and assurance

ACI Fabric

APIs

Management and Orchestration Systems

SDN Based Centralized & Regional DC
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Traditional Network Rakuten Network

DU/CU MME SAE-GW 5G Core

MECEMS OSS/BSS IMS

Bare Metal 
BBU

Bare Metal 
MME

Bare Metal 
SAE-GW

COTS

Vendor 
Server

Vendor 
Server

Bare Metal 
IMS

COTS

Mix of bare metal based Hardware and 20-50 different SKUs 
of Server

vDU/vCU vMME
VNF

vSGW
VNF

vPGW
VNF

5G Core
VNF vEMS

vIMSOSS/BSS
VNF

MEC

Just 4 SKU for server are used to virtualize all network 
elements

Low complexity hardware design



23.4

Cisco NFVI
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Cloud Infra Nodes

Management 
node

Controller 
node

Controller 
node

Controller 
node

Compute nodeCompute nodeCompute nodeCompute nodeCompute nodeCompute node

Controller 
node

Controller 
nodeStorage node

Management 
node
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Compute node

Compute nodeCompute nodeCompute node

CDC&RDC

GC
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Compute Node Network Setup Example

Compute node Node#0 Node#1
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VF VF

1 2

VM2

NIC1
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TOR1

VM1

1 2
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1 2
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virtio virtio
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One CPU Socket BBU SKU
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NFVI NFVI NFVI
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77

End-to-End Automation in Action
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Automated GC Setup
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Infra Monitoring Tool (CVIM-MON)

https://www.cisco.com/c/en/us/td/docs/net_mgmt/network_function_virtualization_Infrastructure/3_2_2/install_guide/Cisco_VIM_Install_Guide_3_2_2/Cisco_VIM_Install_Guide_3_2_2_chapter_00.html

https://www.cisco.com/c/en/us/td/docs/net_mgmt/network_function_virtualization_Infrastructure/3_2_2/install_guide/Cisco_VIM_Install_Guide_3_2_2/Cisco_VIM_Install_Guide_3_2_2_chapter_00.html

