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One-to-One  Many-to-Many 

 

~700 Million 
users 

2000 2010 
5.4 Billion users 

Over 5 Billion connections 

2020 
~7.5 Billion users 

10s of Billions connections 

Communications is transforming 
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Generic Apps -> Multiple 
Personal/Social Apps 

 

~1000 Apps 

2000 2010 
Hundreds of Thousands 

of Applications 

2020 
Millions 

of Applications 

Social 

Business 
& Finance 

Gov / Edu 

Energy 

Transport 

 

 

Entertainment 

User experience is transforming 
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Requirement from BB Infrastructure 

Increase of IP traffic: 

Global CAGR: 21% 

2015: Enter ZB era (Z: 1021) 

China CAGR: >35% 

Increase of Users: 

CT fixed BB users: reach 100M 

in 2013, CAGR>40% 

Bandwidth per user: typically 

2~4M, high end 20~100M 
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 Carriers need to change to meet fast needs of bandwidth after 
millions of  new users, new apps and all kinds of new markets. 

 From 2017, there will be some trail in carrier network, from IP 
backbone and aggregation network. 
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400GE use case in backbone and MAN 

 Use case in IP backbone: Core Router to Core Router; MAN 
up link to Core Router; Core Router to OTN; 

 Emerging uses cases in MAN: IDC interconnection within 
MAN/between different MANs; Uplink from IDC to MAN CR; 
LTE-A/5G Base station Mobile Back haul; MAN: 400GE+400G 
WDM, including:  
 400GE Client + 400G WDM Line System 
 400GE Client over Fiber 

 

IP backbone 

… 

… … MAN 



400GE Use Case inside IDCs 

 

Emerging Uses Cases for both Carrier and ISPs 

1) Hierarchy IDC Switch Network: 

 Core Switch  Aggregation Switch  TOR Switch 

2) 100GE already started; 400GE will come soon 

3) In-house connection: 400GE client over Fiber 

 Low Cost, Low Power, High Density 
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The Distance Requirement 

 Backbone 

• 400GE over WDM 

• 2km: intra-site 

• 10km/10km+: inter-site 

 MAN 

• 400GE over Fiber or WDM 

• 2km: intra-site 

• 10km: inter-site 

• 40km/40km+: some inter-site cases 

• Cost balance: 400GE over WDM vs. long reach 400GE  

 Inside IDC 

• 400GE over Fiber, inter-site 

• 2km is enough 

• Shorter reach is adoptable if with lower cost/power 

 Inter IDC 

• 10km: inter-IDC connection in the same city, similar to MAN  
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http://www.ieee802.org/3/400GSG/public/13_11/song_x_400_01a_1113.pdf 
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Objectives to Support Cloud Scale 

Data Center Design from Microsoft 

 

http://www.ieee802.org/3/400GSG/public/13_11/booth_400_01a_1113.pdf 
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Maximizing the cost advantage of Ethernet by considering  

future generations of 400GE from NTT 

http://www.ieee802.org/3/400GSG/public/14_01/sone_400_01_0114.pdf 
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http://www.ieee802.org/3/status/1113_state_of_std.pdf 

 10km objective is main objective in IEEE 10/40/100GbE standard.  
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802.3bs 400GbE Objective  

10km over duplex SMF is a necessity 

from a telecom and IDC application 

perspective! 
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PMD Economical Perspective 

 End User Perspective on 400 Gb/s Ethernet from AMS-IX: 

http://www.ieee802.org/3/400GSG/public/13_07/vijn_400_01a_0713.pdf 
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Summary 

 Carrier will consider change network node to 400GE in several 

years, starting from IP backbone and MAN. 

 10km objective is a clear and crucial application for carrier in 

400GbE era. 

 10km interconnection not only in Telecom and also for IDC. 

 10km solution will lead to broad market potential for 400GE 

standard and economical/technical feasibility is ready! 
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