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Presentation overview

Carrier networks
toward the next 

decade

Ethernet toward the next decade

?

Data-center-
inter connect

Neatwork 
requirement

Future 
Ethernet
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Enhancement of key capabilities

Latency 1ms
(wireless 

networks only)

Peak Data Rate
x20 20Gbps

Connection Density
x10

106/km2

Area Traffic 
Capacity

x100 
10Mbps/m2

User Experienced 
Data Rate

X10 100Mbps

Mobile network service in 5G era

Ref. Recommendation  ITU-R M.2083-0 (09/2015)

M.2083-04

User experienced
data rate

Spectrum
efficiency

Mobility
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Network
energy efficiency

Area traffic
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Enhanced mobile
broadband

Peak
data rate

Massive machine
type communications

Ultra-reliable
and low latency
communications

Low

Medium

High importance

Peak Data rate
x20 20Gbps

Latency 1ms
(wireless networks 

only)

Connection Density
x10

106/km2

Enhanced 
Mobile
Broadband

Critical IoT

5G mobile technologies are planned to enhance key capabilities.
 Required key capabilities differ according to the usage scenarios.
 There are lots of POCs/fields-trials among many carriers.

Massive IoT

Importance of key capabilities in different 
usage scenarios

Bandwidth Latency Reliability

High

Broad

Middle

Narrow

Middle

Very 
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Not
Necessary

Middle
Video, Game

Number
of UE

Driving, ITS

Massive IoT
Massive

Many

Many

Not
Necessary
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Metro-access/core transport NW toward the next 
decade

• In 2026 we will need more than x25 larger bandwidth ( ref. slide#13) 
+1Tbps  Ethernet port will be required.

• Flexibility is achieved using NFV and edge-computing architecture

Metro access
1Tbps/Ch 10km～80km

SW/router SW/router

SW/router

DＷＤＭ DWDM 

SW/rout
er

DＷＤ
Ｍ

Flexibility for various service
・Edg-computing
・Architecture

～150TbpsBackbone
Metro-core

Metro-access

Access
FTTH

BBU

OLT

ONU

~800Gbps

~25Gbps

FTTH

BBU

OLT

ONU

800G～10Tbps/s

Computing 
resources

Virtualized Network #2

Virtualized Network #1

NFV

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=lcrLEFIvOC012M&tbnid=fu51Cggw713tiM:&ved=0CAcQjRw&url=http://ja.gofreedownload.net/free-vector/vector-clip-art/antena-or-hotspot-clip-art-126674/&ei=58oaVPCaFoW68gWh_4GYCw&bvm=bv.75097201,d.dGc&psig=AFQjCNETBk4w-NbIYEKBsWEspu1q4NgBQQ&ust=1411128380882866
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=lcrLEFIvOC012M&tbnid=fu51Cggw713tiM:&ved=0CAcQjRw&url=http://ja.gofreedownload.net/free-vector/vector-clip-art/antena-or-hotspot-clip-art-126674/&ei=58oaVPCaFoW68gWh_4GYCw&bvm=bv.75097201,d.dGc&psig=AFQjCNETBk4w-NbIYEKBsWEspu1q4NgBQQ&ust=1411128380882866
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■Requirement
• Higher performance (bandwidth),
• Higher functionality (flexibility)
• Higher cost?

Key to achieve the cost-efficiency

 CAPEX & OPEX reductions are necessary

■Key :Commonality in various solutions
• Hardware/software component commonality 

Avoid fragmentation of technology development

• Operation and management commonality
Operation with the same box, same operation-system, 
and same operator’s skill      

Lower cost
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Collaborations for successful 
commonalization

data-center B

Carriers

data-center A

Commonality 
among  large 
markets

Commonality among 
different user group

■Commonality among large markets
• Significantly reduce equipment cost

■Commonality among different user group
• Accelerate to share new technologies developed by each 

user    

New 
technology

Open innovation is a key for efficient commonaliazation.
e.g Opecn Compute Project, Telecom Infra Project
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Metro DCI  and carrier metro-access NW

From 
http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/booth_ecdc_
01_0716.pdf

Emerging requirements : metro data-center interconnect
- ～100km reach for P2P metro inter-building connection
- DMDM over SMF   

From , Tad’s  presentation

Metro data-center interconnect(DCI) is an emerging area 
where data-center and carrier can collaborate

We can have some commonality between carrier and 
datacenter?
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Ethernet toward the next 
decade

Ethernet in the next decade
• Will be continuously the most used standardized interface
• Further variety of PMDs with the low of [N] x [X Gbaud/lane]? 

Current Ethernet success
• The most widely used standardized interface
• Increasing variety by adopting  [N] x [25Gbaud/lane] PMDs

■Commonality in various PMDs is important to avoid 
technology fragmentation, while various types are needed

■metro access/DCI networks can be a new area we can 
exploit the commonality
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Summary

In the next decade
• Service        : Various requirements
• Technology : NFV, edge-computing
• Traffic volume  : Continuous increase (1Tbps/Ch)

Network requirement
• More bandwidth with flexibility and further cost-

efficiency for various services 

Key to the success
Commonality in various solutions and users collaboration
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Thank you
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Backup slides
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Key innovation#1 :SDN/NFV architecture

NFVI
(NFV Infrastructure)

NFV
(Virtualized Network 
Function)

NFV
Management
and
Orchestration

OSS/BSS

 SDN makes network resources that can be abstracted and 
programmable.

 NFV framework enables virtualized network functions on physical 
resources. 
 Virtualized networks accommodate various services on a single 

physical network.

Concept of SDN
Ref: Recommendation ITU-T Y. 3300) NFV architecture

Ref: ETSI GS NFV-EVE 005 V1.1.1 (2015-12)Physical Network

Virtualized Network #2

Virtualized Network #1
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Latency requirements

Cloud
Data-center

Key innovation#2 :edge computing architecture

Physical Network

xGW

ENB OLT

Gateway

Carrier NW
(Mobile/Fixed)

User Location

100ms〜

< 5ms

20ms〜

Smart Devices

Horizontally 
distributed
(e.g., OTT datacenter)

Computing resources

Horizontally 
distributed
(e.g., carriers)

Horizontally 
distributed

Computing resources 
vertically distributed

If we can virtualize functions…,

Edge computing will be a key technology to support various 
services in 5G era.
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Data traffic increase

 Internet traffic is increasing 50%/year
 mobile traffic is increasing    40%/year

0
1
2
3
4
5
6
7
8

2009/10 2011/2 2012/7 2013/11 2015/4 2016/8

Mobile

Wired 
broadband

 Major three mobile carriers in Japan have decided to release 
further cheaper subscription plans this month
about $67 for 8Gbyte/month    about $60 for 20Gbyte/month

Mobile traffic 
will explode 

in near future

X 1.5/year

X 1.4/year

Tb
itt
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Solutions for over 10km systems

Digital coherent    
DWDM System

IMDD
DWDM System

System capacity /Fiber

Metro
DWDM

P2P

Reach1000km100km10km 40km

Ethernet
Optical 
PMD

80km

Long 
haul
DWDM
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