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Introduction

• This presentation will focus on “The Need” of a strawman / starting point 
for a CFI Proposal on “Beyond 10km Optics.”
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Reminder –
Objective for a CFI Consensuus Meeting

• To measure the interest in starting a study group to address Beyond 10 
km Optical PMDs 

• We don’t need to
• Fully explore the problem
• Debate strengths and weaknesses of solutions
• Choose any one solution
• Create PAR or five criteria
• Create a standard or specification

• Anyone in the room may speak / vote
• RESPECT… give it, get it



“The Need for Optical PMDs 
Beyond 10km”

4IEEE 802.3 NG-ECDC Ad Hoc
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Extended Reach Ethernet Modules

Totals are for merchant 
supplier shipments. Captive 
supply could add another 
half-million units.

SONET 40-80km shipments 
represent another half-
million units in 2016.  SONET 
is transitioning to Ethernet.

For 100GbE, 40km, 
LightCounting projects a 
market that will roughly 
triple in value from 2017 to 
2021.

Data courtesy of Dale 
Murray, Light Counting0
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The Need for Optics Beyond 10km Reach

• Data presented to data has highlighted 
• 50GbE – campus / metro interconnect (wang_ecdc_01_0716) – offers 

2x speed increase over 25GbE
• Mobile Backhaul Networks 200GE & 400GE for metro transport 

aggregation layer network (zhao_ecdc_01_0716)
• 4G / 5G

• Inter-building Usage (>10km, 40km, 80km)
• Example – MSK-IX (dambrosia_ecdc_01_0516)
• Example - Metro Data Center Interconnect (booth_ecdc_01_0716)



December 8, 2016 Teleconference Page 7IEEE 802.3 NG-ECDC Ad Hoc

State of IEEE 802.3 Ethernet P2P SMF Standards
10GbE 25GbE 40GbE 50GbE 100GbE 200GbE 400GbE

500m 10G - - - - - - -
25G - - - - - - -
50G - - - - - 4X50G -

100G - - - - 1X100G - 4X100G
2km 10G - - - - - - -

25G - - - - - - -
40G - - 1X40G - - - -
50G - - - 1X50G - 4X50G 8X50G

100G - - - - -
10km 10G 1X10G - 4X10G - - - -

25G - 1X25G - - 4X25G - -
50G - - - 1X50G - 4X50G 8X50G

100G - - - - - - -
40km 10G 1X10G - 4X10G - - - -

25G - 1X25G - - 4X25G - -
50G - - - - - - -

100G - - - - - - -
Note Standard in development



December 8, 2016 Teleconference Page 8IEEE 802.3 NG-ECDC Ad Hoc

Industry MSA
10G-ZR

OIF 400GBASE-ZR
(COHERENT)

Technical Feasibility 
Of PAM-4?
How far?

Leverage Coherent Technology?
Economic Feasibility? 

Cost?

The Industry State of Ethernet P2P Links

Note - All Ethernet SMF standards >=10GbE 
(completed or in progress) shown.

? ? ?

Broad Market Potential?
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Example - Mobile Backhaul Networks

Source: Xinyuan Wagng Huawei, http://www.ieee802.org/3/ad_hoc/ngrates/public/16_09/wang_ecdc_01_0916.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_09/wang_ecdc_01_0916.pdf
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Carrier Input

Source: Huang/ Cheng, China Mobile, http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/huang_ecdc_01_0716.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/huang_ecdc_01_0716.pdf
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Carrier Input – Reach Targets

Source: Wenyu Zhao, CAICT< 
http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/zhao_ecdc_01_0716.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/zhao_ecdc_01_0716.pdf
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Example - Inter-Building Connections

Source: John D’Ambrosia, Futurewei, http://www.ieee802.org/3/ad_hoc/ngrates/public/16_05/dambrosia_ecdc_01_0516.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_05/dambrosia_ecdc_01_0516.pdf
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Example - Regional Data Center Architecture 

Source: Brad Booth, Microsoft, http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/booth_ecdc_01_0716.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/booth_ecdc_01_0716.pdf


Backup –
Mobile Bandwidth Drivers
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Re-visiting Cisco VNI*

• Some interesting global forecasts
• Mobile data traffic (2015 – 2020)

• 8x growth – 53% CAGR
• 30.6 Exabytes/ month (up from 3.7 Exabytes)
• Avg mobile connection 3326 megabytes / month (up from 495 megabytes)
• Video 75% of global mobile data traffic (up from 55%)

• Smart Phones (2015 – 2020)
• 5.6 billion (up from 3.0 billion)
• Average 10.5GB / month (up from 2.0GB)

• Clearly something is up and Ethernet needs to be prepared.

*Source: http://www.cisco.com/c/en/us/solutions/service-provider/visual-networking-index-vni/index.html

http://www.cisco.com/c/en/us/solutions/service-provider/visual-networking-index-vni/index.html


December 8, 2016 Teleconference Page 16IEEE 802.3 NG-ECDC Ad Hoc

Comparing Mobile Generations

Source: Xinyuan Wang, Huawei, 
http://www.ieee802.org/3/ad_hoc/ngrates/public/
16_09/wang_ecdc_01_0916.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_09/wang_ecdc_01_0916.pdf
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5G Mobile Network Services
• Enhanced Mobile Broadband

• HD Video
• Virtual Reality (VR)
• Augmented Reality (AR)

• Ultra-Reliable and Low-latency 
Communications (uRLLC), such 
as: 

• Assisted and Automated driving 
• Remote management 

• Massive Machine Type 
Communications (mMTC), such 
as: 

• Smart city 
• Smart agriculture 

Source: Xinyuan Wang, Huawei, http://www.ieee802.org/3/ad_hoc/ngrates/public/16_11/wang_ecdc_01a_1116.pdf

http://www.ieee802.org/3/ad_hoc/ngrates/public/16_11/wang_ecdc_01a_1116.pdf
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