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Networks are shifting to

8 and 16 fiber applications



Hyperscales Cloud MTDC Enterprise
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Why 
MPO16

Enables 2, 8 & 16-fiber applications without 
wasting fibers

Simplifies design and installation

Backward compatible to legacy and migration aligned to 
400G/800G + applications 

16 fiber applications provide 8:1 vs 4:1 breakouts:

Enabling the lowest cost and energy per bit with improved 

latency
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Ethernet
Speed

Speed in 
Development

Possible
Future Speed

10 
GB/s

2002

25 
GB/s

2016

40
GB/s

2010

50
GB/s

2018

100
GB/s

2018

200
GB/s

2018

400
GB/s

2017

800
GB/s

>2021

1.6
TB/s

>2023

3.2
TB/s

>2025

6.4
TB/s

>2028

12.8
TB/s

>2030

Ethernet Roadmap 2021
courtesy of Ethernet Alliance

Capacity Crunch 
Drives Network 
Speed Investment
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D A T A  C E N T E R  / N E T W O R K  S P E E D  A C C E L A R A T I O N

Data Center Switching Sales by Speed Forecast (US$ M)

• 1.6T products expected 

to arrive in ‘24/’25.

• Meanwhile, DC traffic is 

expected to see robust 

growth, fueled by edge 

compute, AI, ML, 

VR/AR, and IoT.



High

High Hyperscale (>3M servers)
Hyperscales are the technology
leaders and top investment drivers 
in the industry.
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MARKET FRAGMENTATION*

Low

Low

(*) Servers deployment data used as proxy for market opportunity and fragmentation.

Hyperscale

Cloud-Scale

Rest of Market 

MTDC 

Global-Scale (>50K servers)
The Cloud-Scale segment includes 3 types of players:
1. Cloud Service Providers
2. Large Enterprises
3. Large Telco Service Providers

Rest of Market (<50K servers)
This segment is comprised by SMBs & most regional 
Service Providers

Multi-Tenant DC
MTDCs house servers from all segments under 2 models:
1. Retail MTDC
2. Wholesale MTDC

4

# of Players Today 

100´s

1000´s

D A T A  C E N T E R  /  M A R K E T  S E G M E N T S

10 © 2020 CommScope, Inc.  |  CommScope Internal Use Only

100



<200K 200-500K >2M >3M

Global-Scale Growth Drivers Hyperscale

500K-1M >1M

Global-Scale Followers
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EARLY ADOPTERS

Data Center Technology Adoption Lifecycle
The Hyperscale segment leads the way for technology adoption across the market.

Hyperscalers

Tier 1 Global-Scale
Tier 1 MTDC
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TIME

INNOVATORS

LATE MAJORITY

0-3 MONTHS 12-18 MO. 18-24 MO. 24-30 MO. 30-36 MO.

LATE ADOPTERS
Small Medium 

Enterprises

0-3 MONTHS 12-18 MO. 18-24 MO. 24-30 MO. 30-36 MO.New Innovation Cycle Begins

INNOVATORS

Large Enterprises
Tier 2/3 Service Providers

EARLY MAJORITY
Tier 2/3 Global Scale

Tier 2/3 MTDC
Telco Service Providers

Hyperscale:  >2M servers

Global-Scale: 50 - 200K servers

Rest of Market: <200K servers

MTDC houses servers from players 
across markets.



Moving quickly is not fast enough

© 2020 CommScope, Inc. 13



The Road to 800G & 1.6T
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50m / 100m reach MMF

50m / 100m reach MMF with 16f
500m / 2km reach SMF with 16f or 8f

1.6T: 8 or 16 lanes ? 



• Cloud Scale/Large Enterprise is 
converting to cloud based infrastructure

• Cloud infrastructure is driving the 
requirement for higher capacities and 
transmission speeds

The industry is moving to 
Cloud Infrastructure

Source: 650 Group (2021)

Evolving Cloud Infrastructure, network needs
© 2021 CommScope, Inc.  |  CommScope Restricted–Highly 

Confidential
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Leaf-Spine Network

East-West

ServersAccess Layer 
(Switches)

Aggregation Layer 
(Switches)

Core Layer (Routers)

Legacy Network

N
o

rt
h

-S
o

u
th

Servers and 
Compute (w/ NICs)

DC network topologies continue to evolve

Cloud compute is different
• Change/Risk to upgrade strategies

• Higher speed support when?

• Can I support new network topologies?
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Top of Rack 
Configuration

DAC/AOC
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40/100G

1-/25G
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Fabric 100G/200G

Path B, N*16 Fibers
25/50/100G MMF

Leaf A

Leaf B

About 192 servers,
About 4 racks per switch

2 Switches vs 8 

Server
Attachment

8 * 25/50/100G

Spine

Path A, N*16 fibers
25/50/100G MMF

25/50/100G MMF

N*100G 
SR4.2/DR

Server
Attachment

8 * 25/50/100G

Server
Attachment

8 * 25/50/100G

Server
Attachment

8 * 25/50/100G

MoR/EoR
Configuration
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QSFP-DD and OSFP 
Modules

• 8 electrical I/Os (8 transmit 
/8 receive)

• The only way to use ASIC 
capacity

• 50G and 100G electrical 
I/Os up to 800G (today)

• New options for
- Up to 8-way breakouts, 4-way 

popular for brownfield

- New optical connectors to 
enable these breakouts

- Multimode fiber and 
singlemode fiber options
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First 
Deployed

Electrical I/O
[Gb/lane]

Switching 
Bandwidth

TOR/Leaf Data Center 
Switch Configuration 

~2010 10G 1.28T

32xQSFP+ (40G)

Legacy technology

~2015 25G 3.2T

32xQSFP28 (100G)

128 Electrical I/Os

~2019 25G 6.4T

32 ports of 200G

256 Electrical I/Os2021 50G 12.8T

32 ports of 400G

2022 100G 25.6T

32 ports of 800G

Rapid succession of technology

512 Electrical I/Os
coming soon?
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400G MDIs

Media dependent interface (MDI)

400G capacity QSFP-DD 
connectors

New SN/MDC connector avoids MPO-MTP Splitter cable

400G DR4 
with 4 
duplex 

100G-DR 
fibers

Reach Name Scheme A Scheme B Scheme C Connector

SR 
(50-70m)

QDD-400G-SR4.2
QDD-400G-SR8
QDD-400G-SR4

400G-BiDi
400G-SR8
400G-SR4

MPO12
MPO16/MPO24
MPO12

DR (500m) QDD-2x200G-DR4
QDD-400G-DR4

400G-DR8
400G-DR4

MPO16/MPO24
MPO12

FR 
(2km)

QDD-4x100G-FR1
QDD-2x200G-FR4
QDD-400G-FR8
QDD-400G-FR4

400G-4xFR1
400G-2xFR4
400G-FR8
400G-FR4

400G-DR4+ MPO12/4xSN
2xCS/(2xSN)
LC Duplex
LC Duplex

LR (6km) QDD-400G-LR4-6 400G-LR4-6 LC Duplex

LR (10km) QDD-4x100G-LR1
QDD-2x200G-LR4
QDD-400G-LR8
QDD-400G-LR4-10

400G-4xLR1
400G-2xLR4
400G-LR8
400G-LR4-10

400G-DR4++ MPO12/4xSN
2xCS/(2xSN)
LC Duplex
LC Duplex

ER 
(30-40km)

QDD-400G-ER8
QDD-400ZR

400G-ER8
400ZR

LC Duplex
LC Duplex

ZR 
(80-120km)

QDD-400ZR
QDD-400G-ZR

400ZR
400G-ZR

LC Duplex
LC Duplex
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MPO16 MPO24

Waves of Speed Migrations

400G Port

400GBase-SR8 (8x50G)

400G 

400GBase-DR4 (4x100G)
400GBase-SR4.2 (4 x 2x50G)

800G Port = 8x100G Lanes

800GBase-DR8
800GBase-SR8

800G Port = 4x200G Lanes

MPO16 MPO24

MPO8 or MPO 12

MPO8 or MPO 12

4 x SN or 4 x MDC

4 x SN or 4 x MDC

SERDES Speeds Will Drive 
Future Connectivity Needs

Connectivity Needs to Support

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly 
Confidential

22



VR (MM) Short Reach 50m

SR (MM) Short Reach 100-150m

DR (SM) Data Center Reach 500m

FR (SM) Far Reach 2 km

LR (SM) Long Reach 2-10km

ER (SM) Extended Reach 10-40km

IEEE Optical Applications for 400G
Multimode Duplex Multi-

WavelengthsSinglemode 1km = 1000m Parallel

Rate PMD Media Reach # of Fibers Wavelengths Lane Rate IEEE Project

25G SR 1-Pair MM 100m 2 1 25G 802.3by (2016)

40G

SR4 4-Pair MM 150m 8 1 10G 802.3ba (2016)

FR 1-Pair SM 2km 2 1 40G 802.3bg (2011)

LR4 1-Pair SM 10km 2 4 10G 802.3ba (2016)

ER4 1-Pair SM 40km 2 4 10G 802.3bm (2015)

50G
SR 1-Pair MM 100m 2 1 50G 802.3cd (2018)

FR 1-Pair SM 2km 2 1 50G 802.3cd (2018)

LR 1-Pair SM 10km 2 1 50G 802.3cd (2018)

100G

SR2 2-Pair MM 100m 4 1 50G 802.3cd (2018)

SR4 4-Pair MM 100m 8 1 25G 802.3bm (2015)

SR10 10-Pair MM 150m 20 1 10G 802.3ba (2016)

DR 1-Pair SM 500m 2 1 100G 802.3cd (2018)

LR4 1-Pair SM 2km 2 1 25G 802.3ba (2016)

ER4 1-Pair SM 10km 2 4 25G MSA

200G

SR1.4 1-Pair MM 100m 2 4 50G 802.3cd (2018)

SR4 4-Pair MM 100m 8 1 50G 802.3bs (2017)

DR4 4-Pair SM 500m 8 1 50G 802.3bs (2017)

FR4 1-Pair SM 2km 2 4 50G 802.3bs (2017)

LR4 1-Pair SM 10km 2 4 50G 802.3bs (2017)

400G

SR4.2 4-Pair MM
OM4-100m/
OM5-150m

8 2 50G 802.3cm (2019)

SR8 8-Pair MM 100m 16 1 50G 802.3cm (2019)

SR16 16-Pair MM 100m 32 1 25G 802.3bs (2017)

DR4 4-Pair SM 500m 8 1 100G 802.3bs (2017)

FR8 1-Pair SM 2km 2 8 50G 802.3bs (2017)

LR8 1-Pair SM 10km 2 8 50G 802.3bs (2017)

© 2022 CommScope, Inc. |  CommScope Restricted–Highly Confidential
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Power budget/max 
channel loss column 
will be added prior to 
launch



Multimode Duplex Multi-
WavelengthsSinglemode Parallel

Rate PMD Media Reach # of Fibers Wavelengths
Lane 
Rate

800G MSA
Max Level Loss/

Channel Loss

800G

800G-VR8 MM 50m 16 1 100G IEEE 802.3df TBD

800G-SR8 MM 100m 16 1 100G IEEE 802.3df TBD

800G-DR8 SM 500m 16 1 100G IEEE 802.3df TBD

800G-FR SM 2km 16/8/2 4 100G IEEE 802.3df TBD

LR-4-6 SM 6km 2 4 100G IEEE 802.3df TBD

LR SM 10km 16/4 4 200G IEEE 802.3df TBD

LR 
(High Loss)

SM 10km 2 4 200G IEEE 802.3df TBD

ER SM 40km 2 1 200G IEEE 802.3df TBD

ZR SM 80-120km 2 1 200G OIF TBD

© 2022 CommScope, Inc. |  CommScope Restricted–Highly Confidential
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IEEE Optical Applications for 800G/MSA



Multimode Duplex Multi-
WavelengthsSinglemode Parallel

Rate PMD Media Reach # of Fibers Wavelengths Lane Rate 800G MSA

800G

800G-VR8 MM 50m 16 1 100G IEEE 802.3df

800G-SR8 MM 100m 16 1 100G IEEE 802.3df

800G-DR8 SM 500m 16 1 100G IEEE 802.3df

800G-FR SM 2km 16/8/2 4 100G IEEE 802.3df

LR-4-6 SM 6km 2 4 100G IEEE 802.3df

LR SM 10km 16/4 4 200G IEEE 802.3df

LR (High Loss) SM 10km 2 4 200G IEEE 802.3df

ER SM 40km 2 1 200G IEEE 802.3df

ZR SM 80-120km 2 1 200G OIF
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800G MDIs
800G capacity QSFP-DD/OSFP connectors
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Terabit MSA 8, then 16 100G BiDi links
Public date March 6, 2022

50G PAM4
->

100G PAM4

8 * 50G PAM4 -> 8*100G PAM4

400G SR 4.2
New

800G SR 4.2

New Terabit 
MSA

1.6T SR 8.2 BD

100G SR1.2 A/B module

100G PAM4

16 * 100G BD



MPO (Multiple Fiber Push-On)

Connectors
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Singlemode APC
Multimode UPC or APC

8-FIBER MPO
(MPO-8)

Singlemode APC
Multimode UPC

12-FIBER MPO
(MPO-12)

Singlemode APC
Multimode APC

16-FIBER MPO
(MPO-16)

Multimode UPC Only
24-FIBER MPO

(MPO-24)



The Need for APC
• Angled physical contact (APC) connectors

are typical in singlemode systems
• 8-degree angle directs reflected light into the

cladding to avoid interference wit the transmitter
• Standard in singlemode systems to avoid coherent

interference with system links

• Reflectance can impact transmitter signal and
degrade SNR, especially in PAM4 systems

• Hyperscalers are requiring multimode APC MPOs for
200 Gb/s and beyond PAM4 multimode systems

• Reflectance also a concern with short-reach singlemode transceivers
• IEEE specifies insertion loss limits for SR singlemode based on

number and reflectance of connectors in the channel

• We should not rely on APC connectivity – it is important to
clean, inspect, and test high-performance systems



The Rise of the 16-Fiber MPO
• Existing 8/12-fiber MPOs currently support 400 Gig

• 400GBASE-SR4.2 (SWDM multimode) 
• 400GBASE-DR4 (short-reach singlemode)
• Future 400GBASE-SR4

• MPO-16 connectors currently support 400GBASE-SR8
• MPO-24 connectors can be used but initial deployments

are using MPO-16 (MPO-24 results in 8 unused fibers)

• SR8 and DR8 800 Gig based on 100 Gb/s PAM4 bit rate
will require 16 fibers
• IEC is working on adding specs for multimode APC MPO-16
• Ideal for 8 X 100 Gig breakouts

• Considerations
• Different form factor (offset key)
• Cleaning, inspection, and testing 



Leaf-Spine Cross-Connections
New VSFF Connector 
Options

Breakout of 400G 8-lane 
switch ports to 100GE & 
200GE Fabric (inter-switch) 
links 

• Push pull design 

• More stable performance 
than MT Ferrule

Connector

CS program

MDC Connector

4x duplex in QSFP footprint

100

400
100

100

100

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly 
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QSFP-DD SR8
MPO16 (f)

192 Server Connections
Per 1U Switch (3:1)

8*50G = 400G 16Fiber SR8 MMF Server Connections 

QSFP-DD SR8

MPO16 (f)
Male Shown



MPOLC DuplexCSMDCSN®

Optical connectors comparison 
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POLL

• In your opinion, how soon will you discussing 400G network architectures 
and infrastructure with your customers? 

• A) Already / Now

• B) Next year

• C) Next 3 years

• D) Not in the foreseeable future

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly 
Confidential
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What Can You Do To 
Support 400G-800G? 

For EXISTING installations: 

• Check system architecture, 
media, fiber count, 
performance and speeds

• Fiber routing between 
devices and panels

• Pinned vs non-pinned 
MPO’s

• “Transition” assemblies 
needed?

• PTP, Arrays, Duplex,…

• Infrastructure and Network 
meeting

• Align objectives and timing

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly Confidential
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• Pinned or non-pinned trunk?

• Appropriate fiber count for applications?

• Polarity?

• Singlemode or multimode?

• Redundant cabling? 

• 1:1 equipment cord vs. Array?

• IL/RL Loss considerations?

• Test and/or termination equipment

• *Infrastructure and Network Teams:
Collaboration planning

MPO12, MPO24, MPO8?



What Can You Do To 
Plan Your Cabling For 
400G, 800G, 1.6T & 
beyond? 

For NEW installations 
(greenfield): 

• Cloud-first designs*

• Flatten the network: 
Reduce Switch tiers

• 16f building blocks matching 
Switching:
- Efficiency

- Forward flexibility - backward compatible

- Enable Duplex, 2 pr, 4pr, 8pr, 16pr applications

- Infrastructure and Network sync

- Align objectives and timing

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly Confidential
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Fiber Patch 
Panel

Adapter 
Distribution 

Module

Fiber Patch 
Panel

Adapter 

Distribution 
Module

Infrastructure and Network Teams:
Collaboration planning

Possible Cross-
Connect 
Frame



Next…
Ready your infrastructure 
for new topologies and 
higher speed! 

Full interchangeable 
tool set:

• Modulo 8/16/32

• Logically tie Duplex density 
to switch/trunk 
constructions

• Evolve to better Optical 
performance

© 2021 CommScope, Inc.  |  CommScope Restricted–Highly 
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• 1U, 2U, & 4U Sliding

• 72 duplex LC/MPO per RU 

• 144 SN per RU

• MM:  LC, MPO8/12/16/24

• SM:  LC, SN, MPO8/12/16

• LC

• SN

• MPO

Track optical performance and 
application support capability 

Panels

Modules

Adapter 
Packs

Traceability



Cabling 
Infrastructure 
Check list
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• ISP, OSP, I/O, SM, MM, Rollable Ribbon(RR) 
(16f subunits)

• SM, OM5, OM4

• MPO16, 12, 8, 24 & LC Duplex, Mini LC,   

• + SN, MDC, CS, etc.

• Trunks, RR Trunks, Equipment & Patch Cords, 
MPO-MPO, MPO Arrays, Conversion Arrays

Cable

Connectors

Cable 
Assemblies
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