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Convergence

• IP driven

• Brings disparate subsystems 
under one

• Solution looking for tangible 
benefits …

• IoT driven

• Merges not-so-disparate 
subsystems into one

• Unlocks productivity, efficiency … 
and business opportunities

2016 …2000s
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Convergence Uptake in the Enterprise

BSRIA, 2015
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Power-over-Ethernet Adoption

BSRIA, 2015
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20202000s

Evolving Usage Patterns

• 100M NIC over 1G Cabling

• 1 desktop dedicated user

• Sporadic use

• 5G/10G WAP Uplink

• Multiple users per WAP

• Remote powering up to 100W

• Constant use

• Underutilized capacity of cabling 
systems

• More demanding applications

• Higher performance cabling required



Synergy in the LAN
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New LAN on the Rise

Fixed Connections

Connecting Devices

2020

Locally Powered Devices

Connecting People

Wireless Connections

Remotely Powered Devices

2000s
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LAN Speed Migration

Dell’Oro, 2015
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Multi-Gigabit WiFi
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More End Devices
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CommAV

– Monitors

– Signage

– Displays

… and More Devices

Building Management

− Gateways …

▪ Access controls and 

monitoring

▪ Occupancy sensors

▪ Emergency notification

▪ Energy management

▪ HVAC
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Application Mix Shift

Infrastructure

Connectivity

User

Connectivity

User

Connectivity
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Converging Enterprise Networks

Infrastructure Connectivity

Desktop 
Data & Voice

WiFi Security AV
Lighting & 
Building 

Management

• • • • • Digital Infrastructure • • • • •

User Connectivity
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New Deployment Strategies

Future Proofing

− Initial deployment
vs. future MACs

− Bandwidth

− Power delivery

Connectivity Options

− Field termination

− Direct-connect

− Pre-term

Universal RJ45 Connectivity

− Discrete jacks

− Field plugs

− Coupler

Planning / Provisioning

− People and devices

− Dedicated link
vs. area coverage

− From walls to ceilings
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Cabling Performance

+
New Cabling 
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Increased bandwidth leads to increased 
information capacity, or higher SNR

Maximum Performance and Reliability

Signal Power

Noise 

Immunity

Frequency

Information

Capacity

Less reliance on the computational power of the PHY means a 
more reliable data transmission, 
more channel up-time, and even lower power consumption

Better RL leads to less reliance on the PHY echo 
cancellation algorithms

Better NEXT leads to less reliance on the PHY 
digital signal processing
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Power is the New LAN Signal
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Why Use Higher Performance Category Cable?

Category cabling can supply 

the frequency spectrum 

required to support the 

internal parameters of a 
single channel

2.5G

5G

10G

Cat6ACat6Cat5e
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2.5G/5GBASE-T Cabling Requirement

Frequency

IL

PSANEXT

PSAACR-F

• Alien Noise limitations

• PSANEXT and PSAFEXT from cable bundling

• Worsened with cables of varying data rates in close proximity

• Alien Noise minimized with Category 6A cabling

Alien Limited 

SNR
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Using PSANEXT to Estimate SNR
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Cabling for Gigabit Wireless

Category 5e Category 6 Category 6A

WAP Uplink Speed

Multi-Gigabit

Full Implementation
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Category 6A is the recommended cabling media for new 
installations

TIA Cabling Infrastructure Standards

Commercial Premises*
TIA-568.0-D

Educational Facilities
TIA-4966

Healthcare Facilities
TIA-1179

Wireless Access Point
TSB-162-A

Intelligent Building
TIA-862-B

Data Centers
TIA-942-A

Category 6A is the best suited cabling media 
to support emerging applications

IEEE 802.11ac
Wave 2

IEEE 802.3bz
2.5G/5GBASE-T

IEEE 802.3bt

4PPoE Type 2, 3 & 4

IEEE 1191.2
HDBaseT 2.0

IEEE 802.3an
10GBASE-T
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To support 2 new upcoming 
Ethernet protocols

• 25GBASE-T and 40GBASE-T

What About Category 8?

New TIA standard in development

• Shielded balanced twisted pair copper

• RJ45 connectivity

• Maximum reach of 30 meters Data Center Applications

Switch to Server links
ToR, MoR

25/40
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BASE-T Applications
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Category Cabling Lifecycle

Standard Bandwidth
Max.

Throughput
TIA

Recommendation

Category 5e 100 MHz
1G

(2.5G*)
Legacy

Category 6 250 MHz
1G

(5G*)
Minimum

Category 6A 500 MHz 10G Recommended

Category 8* 2 GHz 25/40G
Data Center

Switch to Server

Footage Mix %
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Summary

Infrastructure Connectivity

Enterprise Wireless is becoming a dominant 
user connectivity application

Enterprise Infrastructure applications require 
LAN connectivity to unlock their full benefits

The Digital Infrastructure will be the backbone of 
the New Convergence in the Enterprise

User Connectivity
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Belden Recommendations
Applications

Power-over-Ethernet

Wireless

HDBaseT

Security

Ubiquitous Systems

Performance Metrics

Deployment Strategies

Enterprise

LAN

Digital

Infrastructure

Distribution

Backbone

Category 6A

OM4 / OS2
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Belden Recommendations

Migration Strategies

Access: 1G to 10G

Aggregation: 10G to 40G

Efficiencies

Optimized Integration

Connectivity

Power Management

Thermal Management

Enterprise

Data Center Access

Aggregation

Category 6A

OM4 / OM5 / OS2
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