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EXECUTIVE 
SUMMARY

Ethernet seems to be one of the fastest growing transmission protocols 
ever, on both medium types, fiber and copper. Over fiber it easily reach-
es 40G and 100G transmission speed  but in the future it may achieve 
even 400G or tera-level speed. Over copper, of course, much lower 
speeds are achieved and 1G Ethernet has become the ubiquitous work-
horse these days. 10G Ethernet is also well positioned in the market 
with a strong year-on-year adoption trend. 

Shielded category 6A cabling has become the ‘go to’ solution for both 
installers and end-users and whilst it is a more expensive solution, it 
supports 10G up to 100m, as well as being fully compatible with PoE 
and PoE plus standards. 

So it might be a surprise for some people to hear that the Ethernet Alli-
ance is considering further development of Ethernet protocols dedicated 
purely for copper with speeds higher than 1G but lower than 10G. Is this 
true?  Do we really need this? What applications is this suitable for?  
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Who needs 2.5G and 5G Ethernet?

Well, analysis of Ethernet Alliance documentation, particularly the 
Roadmap updated in March 2016, doesn’t leave any doubts. 2.5G and 
5G Ethernet was planned and work on IEEE 92.3bz was completed in 
October 2016.

 
Picture 1. Ethernet protocols development plans. [Diagram taken 

from Ethernet Alliance official website.]
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Picture 2. Ethernet protocols development plans. [Diagram taken 
from Ethernet Alliance official website.]

What applications do these protocols target? Well, having a choice of 
1G and 10G we should be able to choose a strong solution. However 
not all end users want to invest in category 6A cabling. Unshielded 
category 6 systems are still on the rise in many countries plus there 
are plenty of legacy cat. 6 and even cat. 5e installations. We must 
also consider the rapid growth of wireless technology. Wireless Access 
Points (WAPs) are present in nearly all office networks, as well as 
most home networks. Category 6 cabling seemed to be sufficient as 
it provided 1G connection for WAP up to 100m. Within last couple of 
years high-end WAPs have reached the speed of 1G and even managed 
to exceed it. Currently there are WAPs available on the market that 
provide greater than 1G speed (for example, CISCO’s Aironet 3600 
Series offering 1.3Gbps speed or dual radio 4x4 802.11ac WAP 
available from Aruba offering 1,733 Mbps in the 5 GHz band). 
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“Wi-Fi develops 
even more quickly 
than Ethernet.”

1G Ethernet is not capable of supporting these WAPs so the only option 
would be 10G with full-length support by C6A cabling. If we look at 
legacy installations, it’s practically impossible to implement new WAPs. 
We must also remember that Wi-Fi develops even more quickly than 
Ethernet. According to the report published by CISCO (‘Global Mobile 
Data Traffic Forecast Update, 2015–2020’):

• Global mobile data traffic grew 74% in 2015.
• Mobile data traffic has grown 4,000-fold over the past 10 

years and almost 400-million-fold over the past 15 years.
• More than half a billion (563 million) mobile devices and 

connections were added in 2015.
• Mobile video traffic accounted for 55 percent of total mobile 

data traffic in 2015.
• Globally, 97 million wearable devices (a sub-segment of 

the Internet of Things (IoT) category) in 2015 generated 15 
petabytes of monthly traffic

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Picture 3. Mobile Data Traffic Growth in 2015 year. [Diagram taken 

‘Global Mobile Data Traffic Forecast Update, 2015–2020’ white 
paper].
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Global and regional 
uptake of copper 
cabling.

Picture 4. Global and regional uptake of copper cabling. [Diagram 
taken from BSRIA’s 2015 Cabling Overview.] 

 
 

Table 1. Ethernet 802.11x protocol speeds

 
In order to maintain the ability of category 6 to support high-end WAPs, 
Ethernet Alliance has developed medium speed Ethernet protocols -  
2.5G BASE-T and 5G BASE-T.
 
 
 
 
 
 

Ethernet Max. Speed (Mbps)

802.11b 11

802.11a/g 54

802.11n 450

802.11ac 1,733
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What about standards?

Having clearly defined protocols with all the required technical and 
electrical parameters, the next step was to define the technical 
requirements for cabling. This topic has been picked up by technical 
bodies and they issued their recommendations.

The TIA TR42.7 group has issued a Technical Bulletin recommending 
verification (assessment and mitigation) of existing cabling against  
Ethernet 2.5G and 5G requirements.

TSB-5021 -  Guidelines for the Assessment and Mitigation of Installed 
Cabling to Support 2.5GBASE-T and 5GBASE-T. 

Their European counterpart, JTC 1/SC 25/WG3, has also issued a draft 
of Technical Report that provide guidelines for the use of installed 
cabling to support 2.5GBASE-T and 5GBASE-T. 

ISO/IEC 11801-9904 – Information Technology – Implementation and 
Operation of Customer Premises Cabling – Part 9904: Guidelines for 
the use of installed cabling to support 2.5GBASE-T and 5GBASE-T 
applications.  

Even producers of testing equipment have stated that the final 
version of these documents will be implemented in cable installation 
evaluation software. A statement from Fluke Corporation states as an 
example: “you can rest assured that Fluke Networks will enable testing 
Category 5e and Category 6 to these higher speeds, including alien 
crosstalk testing that was previously not a concern for these cable 
types.”

What about 
standards?

www.molexces.com



6

ISO/IEC Technical Report  (ISO/IEC 11801-9904) – short 
revision

Technical Report ISO/IEC 11801-9904 provides guidelines and criteria 
that must be met in order to allow use of 2.5GBASE-T and 5GBASE-T 
Ethernet protocols on both cat. 5e and cat. 6 cabling.  
 
For 2.5GBASE-T there are equations provided and informative tables 
up to 100MHz. For 5GBASE-T the equations are extrapolated up to 
250MHz. In general, category 6 cabling is dedicated for both 2.5G 
and 5G protocols, whereas cat. 5e cabling for 2.5G only, although if 
high-quality products were used, it can also support 5G. It requires 
testing with a Field Tester in order to assess each channel against a 
given protocol. All transmission parameters are provided for channel 
configuration. These parameters are:  

• Insertion loss
• Return loss
• NEXT
• PSNEXT
• ACRF 
• PSACRF
• Propagation delay 
• Delay skew 
• “Salz-SNR” (Signal to exogenous crosstalk noise criteria) 

In short, we could create a rule of thumb, that cat. 6 supports 2.5G and 
5G protocol while cat. 5e 2.5G only. This would be true if there were no 
salz-SNR parameter. The signal to exogenous noise criteria is specified 
to ensure the total noise from exogenous crosstalk due to exogenous 
NEXT and exogenous FEXT are limited. Initially it was introduced for 
cat. 6A category that was dedicated for 10G protocol and known under 
a term “alien NEXT”. For medium speed 2.5G and 5G protocol we are 
obliged to measure the disturbance of unwanted signal coupling from 
adjacent channels, just as for C6a, but up to 200MHz only as IEEE 
802.3bz protocols use this bandwidth. 

ISO/IEC Technical 
Report

What about 
standards?
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Picture 5. Illustration of exogenous crosstalk.

Because of this parameter, we can’t create a rule of thumb as we 
previously tried since exogenous crosstalk testing has not been 
specified, even for cat. 6.  This technical report also provides the 
projected viability of the application where all of the disturbers are 
from the same application.  

What about 
standards?
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Table 2. Projected viability of 5GBASE-T protocol over cat. 5e cabling. 
(N/A – Not Applicable, A – Estimated to support, V – Verification 

recommended).

Table 3. Projected viability of 5GBASE-T protocol over cat. 6 cabling. 
(N/A – Not Applicable, A – Estimated to support, V – Verification 

recommended).

What about 
standards?
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Table 4. Projected viability of 2.5GBASE-T protocol over cat. 5e 
cabling. (N/A – Not Applicable, A – Estimated to support, V – 

Verification recommended).

Table 5. Projected viability of 2.5GBASE-T protocol over cat. 6 cabling. 
(N/A – Not Applicable, A – Estimated to support, V – Verification 

recommended).
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A short analysis of tables 2-5 allows us to assume two things: 

• Cat. 6 support both 2.5G and 5G standards, whereas cat. 5e 
is dedicated for 2.5 G although it can also support 5G but with 
limitations.

• The longer is the distance where cables are bundled, the more 
difficult is to achieve the requirements of the new protocols.

 

2.5GBASE-T 5GBASE-T

Ability to 
mitigate Alien 
Crosstalk

Cat 5e No

Cat 6 No

Cat 6A Yes

KEY

Support without limitations

Support with limitations

Support with substantial limitations

Table 6. Comparison of ability to support 2.5G and 5G protocols.

As a part of the standard, there are three Annexes A, B and C added, 
that provide recommendations for new installation, as well as 
mitigating procedures.

For new installations it is highly recommended to use shielded 
category 6A cabling. This category is designated for 10G protocol 
and will cope, with ease, with mid-speed protocols as well. Moreover, 
this meet by design exogenous NEXT (Salz-SNR) requirements up to 
100m without any limitations. Also, due to rapid development of Wi-
Fi technology, we can soon expect WAPs to exceed 5G speed. Just to 
mention that IEEE 802,11Aac, if all eight antennas are activated, will 
generate approximately 7Gbps wireless data throughput.    

Ca6 6A will provide enough bandwidth to meet existing and proposed 
Wi-Fi technologies out until at least 2020. It is still too early to 
recommend anything beyond Cat. 6A such as Cat. 8 cabling for Wi-
Fi given its much higher cost, distance limitation of 30m, limited 
commercial availability.

What about 
standards?
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There are also mitigation techniques included for internal parameters 
and exogenous cross-talk. 

In order to improve internal parameters we can apply corrective actions 
as recommended below: 

1) Replace patch cords and work area cords with class Ea (Cat. 6) cords
2) Change configuration from cross-connect to interconnect
3) Replace the consolidation point connector with class Ea (Cat. 6) 
4) Replace the TO connector with class Ea (cat. 6) 
5) Replace the inter-connect or cross-connect with class Ea (Cat. 6) 
products 

It is recommended that channels are retested after implementation of 
each of the above actions. 

In order to mitigate exogenous crosstalk, the following actions may be 
taken: 

1) If selective deployment of 2.5G or 5GBase-T application is 
considered, please try to use non-adjacent patch panel positions plus 
separate the equipment cords and unbundle horizontal cables
2) If 2.5G or 5GBase-T applications are being deployed in adjacent 
patch panel positions then the assessment of Salz-SNR must be 
completed and then following actions might be taken:

a) Separate the equipment cords, patch cords and unbundle the 
horizontal cabling
b) Replace patch cords with class Ea (Cat. 6) 
c) Change configuration from cross-connect to interconnect
d) Replace the TO connector with class Ea (Cat. 6) 
e) Replace the horizontal cable with class Ea (Cat. 6) 

What about 
standards?
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CONCLUSION
Both protocols, 2.5GBASE-T and 5GBASE-T are very interesting options 
that are especially dedicated for legacy cat. 5e and C6, as well as new 
installations of the globally-popular cat. 6 category. It offers the ability 
to at least double the speed or even multiply by five times allowing the 
use of high-end WAPs, as well as support new generations of switches 
that will undoubtedly arise on a market. 
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