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Live 10 Gb/s Comparative Testing

Tested against 
international cabling standards 
l Five Class EA cabling systems from five different market-leading 

suppliers (2 x U/UTP; 1 x F/UTP; 2 x S/FTP)
l Test criteria: ISO/IEC 11801 Ed. 2.1 Class EA channel 

(including the channel requirements of ANSI/TIA/EIA-568-B.2-10 Cat. 6A)

Tested in environments defined by Standards
All international 
standards 
define MICE:

l ISO
l CENELEC
l TIA

General Test Set-up
Exposure of complete 10 Gb/s channels 

to electromagnetic interferences

MICE is used to describe “Mechanical, Ingress, 
Chemical and Electromagnetic” classifications for 
environmental conditions as standardized by all 
international standard organizations. Each classifica-
tion has three levels where 1 (lowest) is associated 
with environmentally controlled areas (e.g. offices), 
and 3 (highest) is associated with 
uncontrolled environments (e.g. 
factories, hospital laboratories). 
The electromagnetic conditions 
used in the GHMT tests have a 
pass/fail limit equal to the E1 level 
of the five standards-based 
Electromagnetic (E) parameters 
as described in the table to the 
right. Additional testing was 
conducted in E2 and E3 conditions 
for evaluation.

The Five E-Tests of MICE

Electromagnetic Test E1 E2 E3

Radiated high frequency
– at 80 MHz to 1,0 GHz 3 V/m 3 V/m 10 V/m 
– at 1,4 GHz to 2,0 GHz 3 V/m 3 V/m 3 V/m
– at 2,0 GHz to 2,7 GHz 1 V/m 1 V/m 1 V/m

Conducted high frequency
– at 150 kHz to 80 MHz 3 V 3 V 10 V

Fast transient 500VAC 1000VAC 2000 VAC

Magnetic field (50/60 Hz) 1 Am–1 3 Am–1 30 Am–1

Electrostatic discharge 
– contact (0,667 µC) 4 kV 4 kV 4 kV
– air (0,132 µC) 8 kV 8 kV 8 kV

System 01 System 02 System 03 System 04 System 05

Channel type U/UTP U/UTP F/UTP S/FTP S/FTP

Insertion loss (margin) [dB] 8.8 8.6 8.6 10.5 15.5

PS NEXT (margin) [dB] 5.5 8.2 7,8 5.8 6.2

TCL (margin) [dB] 9.2 8.9 9.6 5.45 10.4

RL (margin) [dB] 8.8 9.5 3.4 6.9 8.2

PS ANEXT (margin) [dB] –7,6 0.93 27.44 31.37 37.92

Coupling Attenuation [dB] 45.0 47.5 78.0 76.0 79.0

UTP systems show significantly weaker ANEXT 
performance and coupling attenuation

STP systems offer high coupling attenuation and
therefore extraordinary ANEXT performance

First Findings

Requirements Level 1 Level 2 Level 3

Mechanical M1 M2 M3

Ingress I1 I2 I3

Climatic/Chemical C1 C2 C3

Electromagnetic E1 E2 E3

Key Facts of the Study
l Study conducted by GHMT AG, 

an independent, ISO/IEC 17025 
certified 3rd party test laboratory

l Usage of real 10GBASE-T equipment

l Live 10 Gb/s traffic in environmental
conditions established in international
MICE classifications

l Additional practical testing simulates
real-world environmental behavior

l Comparative study of two U/UTP,
one F/UTP and two S/FTP systems
from five market-leading vendors 
(a planned third U/UTP system did 
not qualify in ANEXT for this study)

Live 10 Gb/s Comparative Testing

What is Coupling Attenuation?
Coupling Attenuation is specified by the
international cabling standard ISO/IEC
11801 and is a measure of both emission
and immunity of twisted pair cabling. 
It is defined as the ratio of the power
transmitted into the pair to the power
coupled into its environment.



Conducted High Frequency
Test according to IEC-EN 61000-4-6 
to determine system immunity against 
conducted electromagnetic fields 
from 150 KHz to 80 MHz.

Simulates potential sources of 
disturbance e.g.
l Local radio or TV broadcasting stations
l Walkie-talkies
l ISM-devices, etc. 

Electrostatic Discharge
Test according to IEC-EN 61000-4-2 
to determine system immunity against
electrostatic discharge (ESD) caused by:

l low relative humidity
l low-conductivity floor coverings
l operator clothing made of vinyl fibres

Magnetic Fields
Test according to IEC-EN 61000-4-8 to determine 
system immunity against magnetic fields with 
power frequencies (50/60 Hz). 

Simulates potential sources of disturbance e.g.
l Currents in lines and busbars
l Transformers
l Low-voltage main distributors

E1 = Office Environment

E1 = Office Environment

E1 = Office Environment
* Results are independent 

of communication speed, 
conducted discharge was 
not tested for U/UTP systems.

E1 = Office Environment

10 Gb/s Test Results

STP systems 
pass this test for 

all electromagnetic 
environments

STP systems 
pass this test for 

all electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

STP systems pass 
this test for all 

electromagnetic 
environments

U

STP systems pass 
this test for all 

electromagnetic 
environments

U

Both 
STP and U/UTP 
systems passed 
this test for all 

electromagnetic 
environments

Both 
STP and U/UTP 
systems passed 
this test for all 

electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

STP systems 
pass this test for 

all electromagnetic 
environments

STP systems 
pass this test for 

all electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

n System 01 (U/UTP)

n System 02  (U/UTP)

n System 03  (F/UTP)

n System 04  (S/FTP)

n System 05  (S/FTP)

10 Gb/s Test Results
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Fast Transient
Test according to IEC-EN 61000-4-4 to determine 
system immunity against fast transient electrical 
disturbances as generated by transient switching. 

Simulates potential sources of disturbance e.g.
l Cut-off of inductive loads
l Relay contact chatter
l Powering of fluorescent lamps

Practical Test Fast Transient:
Separation Distance 
to Power Cabling

UTP systems failed at any 
separation distance < 30 cm.

STP Systems do not require
separation.

Radiated High Frequency
Test according to IEC-EN 61000-4-3 to determine 
system immunity against radiated electromagnetic 
fields from 80 MHz to 2 GHz.

Simulates potential sources of disturbance e.g.
l Mobile radio installations
l Local radio or TV broadcasting stations
l Mobile phones, walkie-talkies

Practical Test Radiated HF: 
Influence from Nearby Radio Devices

E1 = Office Environment

Test (3 m distance) System 01 System 02 System 03 System 04 System 05

Walkie-talkies 8 8 4 4 4
Mobile communication devices
(mobile phone, GSM card) 8 8 4 4 4

U/UTP systems 
failed this test 

for all electromagnetic 
environments

U/UTP systems 
failed this test 

for all electromagnetic 
environments

STP systems 
pass this test for 

all electromagnetic 
environments

STP systems 
pass this test for 

all electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

U/UTP systems 
failed this test for 

all electromagnetic 
environments

Pushing the push-to-talk switch 
or the call set-up button impaired the 

data transmission of unscreened systems
(system 01 and 02) or even led 

to complete loss of signal traffic

Pushing the push-to-talk switch 
or the call set-up button impaired the 

data transmission of unscreened systems
(system 01 and 02) or even led 

to complete loss of signal traffic

There was no influence 
on the shielded systems
There was no influence 
on the shielded systems

UTP systems failed at any 
separation distance < 30 cm.

STP Systems do not require
separation.

(U/UTP)

2 (U/UTP)

3 (F/UTP)

4 (S/FTP)

5 (S/FTP)



Conclusions 

Noise Immunity = Better Performance

Summary of 10 Gb/s Test Results 10GBASE-T 
is very noise sensitive

Low Signal Level

Self Disturbance (ANEXT)

STP Systems Work by Design 
with 10 Gb/s

UTP Systems Require „Immunity 
Installation“ Practices for 10 Gb/s

Unshielded systems:

l Metal Conduits
l Separation Distance 

to power cabling
l Mix of applications 

(1 Gb/s and 10 Gb/s) 
in one conduit may 
lead to ANEXT 
disturbance

l Mandatory ANEXT 
field testing

Shielded systems:

l No special conduits
l No separation 

distance to 
power cabling

l Mix of applications 
(1 Gb/s and 10 Gb/s) 
possible in one 
conduit 

l No ANEXT 
field testing

For detailed information about this GHMT study 
please visit www.utp-vs-stp.com

or contact your local AMP NETCONNECT sales representative

Higher transmission frequency and lower signal levels
caused by more complex coding schemes and the fact 
of self disturbance have required the definition of a 
new cabling transmission channel matching these new 
parameters.

System Immunity = aT + aS

aT = Immunity by Balance (Twist)
aS = Immunity by Screen

Conclusions 

Parameter System 1 System 2 System 3 System 4 System 5
U/UTP U/UTP F/UTP S/FTP S/FTP

Radiated high frequency –– – + ++ +++
Conducted high frequency – – ++ ++ +++
Fast transient –– – ++ ++ +++
Magnetic fields +++ +++ +++ +++ +++
Electrostatic discharge –– –– ++ ++ ++
PS ANEXT –– 0 ++ ++ +++

Balance is not enough, coupling attenuation is key
Coupling attenuation improves both ANEXT performance and immunity to the electromagnetic environment. 
The coupling attenuation in unscreened (UTP) cabling is determined only by the balance. 
In screened cabling the coupling attenuation is determined by balance plus the screening effectiveness of the screen(s). 
This means that the coupling attenuation of screened cabling is much greater than that of UTP cabling.

+++ = excellent 
++ = very good 
+ = good

0 = marginal 
– = poor 
–– = very poor

Immunity
Gap
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