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COPPER CABLING STANDARDS

Bringing you up 
to speed

Over the years, network cabling 
has steadily progressed from 

disparate proprietary systems to 
standardised, universal structured cabling. 
As information and communication 
technologies (ICT) have evolved, 
network protocols have predominately 
consolidated on to a common Ethernet 
platform. During this time, cabling 
standards and Ethernet speeds largely 
progressed in sync. However, recent 
developments in standards are moving 
from a ‘one solution does all’ approach to 
Ethernet infrastructure that can handle a 
variety of situations using different cables 
and connectors. This requires making the 
best choices for each situation.

COMMON GROUND
Let’s take a closer look at developments 
to date. Some 30 years ago we saw the 
first effort to arrive at a standardised 
structured cabling approach. A common 
network topology based on twisted pair 
cabling was created, with the intention 
of enabling buildings to be pre-cabled 
in a way that would support any type of 
ICT system. At that time, data network 
transmission speeds of 10Mb/s or 16Mb/s 
could be supported with Category 3 
or Category 4 cabling. Soon, however, 
network data rate requirements grew 
and Ethernet speeds progressed from 
10Mb/s to 100Mb/s and 1000Mb/s. To 
keep up with transmission performance 
requirements Category 5e and Category 6 
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cabling standards were introduced. 
During this same period, ISO/IEC 

decided to get ahead of networking 
technology standards with Category 
7, anticipating what would be needed 
to support the next Ethernet 
speed. With this in mind, Category 
7 was ratified by ISO/IEC in 2002 
with the intention of supporting 
transmission speeds up to 10Gb/s, 
just as the Category 6 standard was 
finalised in both ISO and TIA. When 
work began in 2004 on the new 
cabling standard required to support 
IEEE 802.3an, or 10GBASE-T, 
the target transmission performance 
parameters were less stringent than what 
was provided by Category 7. This, coupled 
with the Telecommunication Industry 
Association’s (TIA) desire to accommodate 
an unshielded channel, led to the 
development of the Category 6A standard.

NUMBER CRUNCHING
Introduction of Category 7A and Category 
8 continued the trend of cabling standards 
bodies trying to stay ahead of networking 
standards by predicting the next 
generation of Ethernet. At this point it was 
already clear that the historical 10x step 
increment was no longer valid – so where 
would copper go from here? 

In 2010, ISO/IEC introduced Category 
7A cabling, with the intention of 
supporting 25 or 40 Gigabit Ethernet. 
However, it became apparent that the 



1000MHz bandwidth in the Category 7A 
standard was not sufficient to support 
40GBASE-T over the 100m distances 
used to date. Realising that the primary 
anticipated use case for these new high 
bandwidth Ethernet applications was the 
data centre, the first major shift away from 
the ‘one size fits all’ approach occurred, 
with the recognition that a reduced 
reach was acceptable for data centre 
applications. So when the IEEE standard 
for 25GBASE-T and 40GBASE-T appeared, 
a 30m reach was specified. Category 8 
(TIA) and Category 8.1/8.2 (ISO/IEC), 
with a 2000MHz bandwidth to support 
40Gb/s, were developed in 2017. 

THE CURRENT SITUATION
As more IP devices appear and 
convergence and ‘Ethernet everywhere’ 
become a reality, standards bodies are 
focusing less on pushing for higher 
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and higher speeds. Instead, they are 
increasingly looking at requirements for 
specific applications and environments. 

• Wireless access points (WAPs)
Some years ago, the IEEE started a 
technology initiative aimed at enabling 
2.5Gb/s and 5Gb/s transmission over 
Category 6 – and possibly 2.5Gb/s over 
Category 5e – to support WAPs. But 
with commonly used cable densities, the 
amount of alien crosstalk when running 
2.5Gb/s and 5Gb/s over Category 5e 
would slow down or even shut down some 
WAPs. Category 6A, with its improved 
alien crosstalk performance, put an end to 
the idea of running these new speeds over 
Category 5e. 

• Data centres 
CENELEC’s international EN 50600 
series of standards covers all aspects of 
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design, construction and operation of 
data centre facilities and infrastructures. 
EN 50600-2-4, which covers the 
telecommunications infrastructure, allows 
for the use of structured cabling as well as 
application specific point to point cabling, 
listing recommended cabling types. The 
acceptance of point to point cabling was a 
departure from the 
original structured 
cabling standards 
methodology 
and represents 
the beginning of 
a new trend in 
cabling standards 
development.

• Safety and fire 
performance 
Large volumes of 
cable have an impact 
on fire load and 
recent disasters 
have resulted in 
increased focus 
on the impact of 
building materials. Different spaces, from 
hospitals to data centres, have different 
evacuation and safety needs resulting in 
different cable fire rating standards. Each 
country and region tackles fire safety in 
different ways. The US approach is geared 
towards controlling smoke release and 
flame spread – cables should be self-
extinguishing and shouldn’t propagate 
fire. Article 800 of the National Electrical 
Code prescribes fire rated cables for 
riser, plenum and general purpose spaces. 
In Europe, however, the focus is on 
controlling smoke density and toxicity. 
Since 2017, the Construction Products 
Regulation (CPR) has offered harmonised 
rules for certification and labelling of 
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reaction to fire based on the EN 50575 
standard. 

• Power over Ethernet (PoE)
Power delivered through new generations 
of PoE is more than six times the level of 
the initial PoE standard. If not handled 
efficiently with the right cable design, this 

may significantly increase heat 
build-up inside cable bundles. In 
addition, arc-flash needs to be 
avoided so connectivity should 
comply with IEC 60512-99-
02. With a clear trend toward 
powering devices requiring more 
than 25W, it is more important 
than ever to choose cabling 
specifically designed to support 
this new generation of PoE.

• Smart buildings 
The ANSI/BICSI 007 standard 
provides requirements and 
recommendations for design and 

implementation 
of structured 
cabling systems in 
intelligent buildings. 
This includes 
recommendations 
for building 
automation; heating, 
ventilation and 
air conditioning 
(HVAC); low voltage 
lighting; data/
power transmission and other systems. 
BICSI 007 leverages requirements from 
other industry standards such as ANSI/
TIA-862-B and ISO/IEC 11801-6, which 
were developed specifically to address 

‘ Standards bodies 
are focusing 
less on pushing 
for higher and 
higher speeds. 
Instead, they 
are increasingly 
looking at 
requirements 
for specific 
applications and 
environments.’
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intelligent building cabling design best 
practices. These documents all include 
recommendations for the provision 
of cabling to new areas of a building 
that were not previously pre-cabled as 
data outlets. They are now considered 
equipment outlets or service outlets, 
to be connected to support a building’s 
operational technology. 

• Single Pair Ethernet (SPE)
New Ethernet standards operating over a 
single pair have recently been developed 
for industrial and automotive applications. 
The most recent is IEEE 802.3cg – 10Mb/s 
SPE – which supports point to point links 
up to 1000m and multidrop links for up to 
eight nodes over 25m. ISO/IEC and TIA 
have identified the great potential of this 
technology for use in building automation 
networks. To this end, new SPE cable and 
connector standards are in development to 
support this new technology. Completion 
of these standards is expected by the end 

of 2020. Deployment 
of SPE cabling is widely 
viewed as an overlay 
network that will likely 
support many different 
intelligent building 
systems with new SPE 
devices.

THE BEST OPTIONS
The way in which a 
building is used is 
likely to change over 
time. Automated 
monitoring, control, 

asset management and high bandwidth 
reserves and redundancy are essential. It’s 
also vital to focus on optimising total cost 
of ownership and balancing growth with 
energy consumption. As a consequence, 

new standards now take account of these 
different requirements and cover not 
only the speed of the application but also 
building use, environmental and climatic 
requirements, fire safety and security, 
distance expectations and the power 
requirements of connected devices. 
All these need to be considered when 
considering the optimum solution. 
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