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GEFI 2019 Meeting



2

5GMF Organizational Structure

New Committees

Local5G
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enhanced Mobile  
BroadBand (eMBB)

Ultra-Reliable Low  
Latency  

Communications  
(URLLC)

massive Machine  
Type    

Communications  
(mMTC)

(transmission to car/train@over 60mph)

(telemedicine)

(remote machinery control)

(truck platooning)

(multi-transmission of 8K video)

(healthy workplace)

(sports)

(bridge inspection)
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“Cycling Shimanami 2018”

55G drones capture realtime video of about 8000 cyclists

Press 
Release!

Released 2018/10
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• Unlicensed / Private Licensed Bands
• Softwarization
• Region as Testbed

Democratization by Oxford Dictionary:

“The action of making something accessible to everyone.”

=> Make 5G available to evenone not just operators

Key Components

Democratization of 5G 
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5G Frequency Band Allocation

NTT Docomo

NTT Docomo

NTT Docomo

KDDI AU / Okinawa Cellular

KDDI AU / Okinawa Cellular

KDDI AU / Okinawa CellularRAKUTEN Mobile

RAKUTEN Mobile

Softbank Mobile

Softbank Mobile

Japan has 4 MNOs now (  NTT Docomo, KDDI AU, Softbank and RAKUTEN)
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Local 5G ( Private 5G) in Japan

Local 5G Candidate Frequency
Interference Resolution Necessary

MIC already authorized this band for Local 5G Interference Resolution Necessary with Satellite
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Regional BWA and Private BWA

Regional BWA 
Private BWA



Local 5G Planning towards 2020 (5G NSA → SA)
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28GHz  Local 5G
2.5GHz  Private BWA/Local BWA
Dual Operation

• 28GHz  Local 5G
• 4.5GHz Local 5G
Either of Both

Realistic Plan at the beginning of 2020

SA (Stand Alone)NSA (Non Stand Alone)

Realistic Plan in 2020
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Press 
Release!

Released 2019/10/18
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NakaoLab
The University of Tokyo
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PrivateLTE(sXGP) Extend to Local Regions

Testbed Environment Provided by NakaoLab
・Local5G (NSA)
・Testbed Federation
・Private LTE Testbed Deployable All over Japan
・SINET as backbone
・unlicesed LPWA（LoRa Private)
・Software Defined RAN (SD-RAN) (planned) Local5G(NSA) Testbed

sXGP
eNB

sXGP
eNB

VPN Tunnel

sXGP
eNB

PrivateLTE(sXGP) Testbed

sXGP EPC
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• 「Network Slicing」
• 「Network Softwarization」
• 「Edge Computing」
• 「Autonomous Management using AI/ML」
• 「Local regions empowered by IoT・AI」

• High-Risk-High-Reward type of network technologies can find their paths to real deployment
• Highly customizable network operations for reginal users 
• Find real use cases for URLLC (and eMBB and mMTC)

Democratized 5G serves as  “Testbed”
for developing/deploysing and experimenting with the latest research results

NakaoLab’s Research Area



sXGP (B39) UEs

IoT Gateway
(sXGP-WiFi-BLE)

sXGP (B39）Base Station

sXGP (B39) PC

PrivateLTE(sXGP) Testbed





Private LTE/ Public LTE Roaming

Private LTE 

Prior Art

Private LTE Public LTE 

Our proposed Solution

Connect to Public if outside private coverage
Costeffective usage of public and private connectivity

Wide Area
Reliability

Pros

Cons
High Cost

Low Cost
Reliability
Ultra Low Latency

Regional

Pros

Cons

Low Cost
Reliability
Ultra Low Latency

Regional

Pros

Cons

Unavailabie outside private coverage

Mobility

Released 2019/6/5
Press 
Release!



eNB (sXGP)

UE

UTokyo

MME

SGW

PGW

FLARE

The 

Internet

S6a (VLAN:A)

S8 (VLAN:B)

SGi (VLAN:C)

VPN Tunnel
VPN Router

(Cisco)
VPN Router

(Cisco)

S6a

SGi

SGi

S5

S11

S1-MME

S1-U

S6a

S6a

SGi

DEA HSS

IIJ ProductionMME

SGW PGW

IIJ Production

Public LTE

eNB
(LTE)

IIJ Lab
Private LTE/ Public LTE Roarming Field Experiment (UTokyo and IIJ)

• UE connects to Private LTE with higher priority (Low cost, URLLC, High Reliability)
• UE switches to Public LTE once outside the private coverage (Wide Area)



Network Softwarizaion around 5G
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Japanese PAWR for Local 5G (Private 5G)  FY 2020 / 7 B JPY (64 M USD)
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• 「Network Slicing」
• 「Network Softwarization」
• 「Edge Computing」
• 「Autonomous Management using AI/ML」
• 「Local regions empowered by IoT・AI」

• High-Risk-High-Reward type of network technologies can find their paths to real deployment
• Highly customizable network operations for reginal users 
• Find real use cases for URLLC (and eMBB and mMTC)

Democratized 5G serves as  “Testbed”
for developing/deploysing and experimenting with the latest research results

NakaoLab’s Research Area


