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AGENDA

Copper Field Testing Standards Update



Emerging Ethernet Technologies

• Copper based Technologies

– New speeds introduced for Copper Cables

• IEEE802.3bz, sometimes referred to as NBASE-T
– 2.5GBASE-T and 5GBASE-T on Cat 5e or Cat 6 cables

• 25GBASE-T and 40GBASE-T on Cat 8 cabling

– Longer Channels

• 200m Channel at 2.5GBASE-T is possible, happening already.

– More Power delivered

• 802.3bt will be able to deliver in excess of 90 watts.



What are the relevant standards for Cat 8 
cabling?

• IEEE 802.3bq 25G/40GBASE-T, published 8 September 2016 – This defines 
minimum transmission characteristics for the application on a twisted pair channel 
to support 25 Gbps and 40 Gbps over twisted pair cabling.

• ANSI/TIA-568-C.2-1 published 30 June 2016 - Defines Category 8 Channels and 
Permanent Links and includes limits for Resistance Unbalance, TCL, ELTCTL.

• ANSI/TIA-1152-A published, 10 November 2016 - Defines field tester measurement 
and accuracy requirements for Category 8, including the new “2G” accuracy 
requirements for Cat 8 testers

• ISO/IEC Standards are expected in 2017, including ISO/IEC 11801-99-1 which 
defines the Class I/II Channels and Permanent Links and IEC 61935-1 Ed5.0 which 
defines tester measurement and accuracy requirements, including the same “2G’ 
requirement from ANSI/TIA1152-A.



IEC 61935-1 Ed.5

• Defines field tester accuracy for ISO/IEC 11801:2010

–Level IIe, supports Class D (100 MHz)

–Level III, supports Class E (250 MHz)

–Level IIIe, supports Class EA (500 MHz)

–Level IV, supports Class F (600 MHz)

–Level V, supports Class FA (1,000 MHz)

-Level VI, supports Cat 8 ( 2GHz)



ANSI/TIA-1152 -A

• Defines field tester accuracy for ANSI/TIA-568-C.2

–Level IIe, supports Category 5e (100 MHz)

–Level III, supports Category 6 (250 MHz)

–Level IIIe, supports Category 6A (500 MHz)

-Level 2G, supports Cat 8 (2GHz)





What other tests are performed by a CAT 8 
tester?

• Resistance Unbalance: which is important for successful PoE
operation

• TCL and ELTCL balance measurements



Field test requirements

• With the new ANSI/TIA-1152-A and Draft 
IEC 61935-1 Ed. 5 we also get some 
changes in field testing.
– We carry out all the usual parametric tests but 

now out to 2GHz, to cover all types of Cat 8.

– Wiremap has a requirement, when testing Cat 8 
installations, to check the shield continuity along 
the path of the cabling. 

• Prevents the field tester being fooled by ground paths via 
racking and the earth connections.

– Optional tests added to support the emerging IEEE 
802.3bt PoE++ standard.

• Channel dc loop resistance is to be below 25Ω

• Current imbalance between pairs is to be minimised. This is 
achieved with Resistance Unbalance measurements within the 
pair and between pairs.

Copper Certification

ANSI/TIA-568-C.2 & C.2-1
Cabling System Requirements

ANSI/TIA-1152-A
Field Test Requirements

Wire Map *  

Length  

Propagation Delay  

Delay Skew  

dc Loop Resistance **  Optional

Resistance Unbalance **  Optional

Insertion Loss  

NEXT, PS NEXT  

Return Loss  

ACR-F, PS ACR-F  

TCL, ELTCTL 

PS ANEXT, PS AACR-F  

* For Level 2G testers screen continuity is tested along the path of the cabling.

** Proposed Measurement requirement to support IEEE 802.3bt DTE Power over MDI

Copper Certification

ISO/IEC 11801 Edition 3
Conformance Requirements

IEC 61935-1 Edition 5
Field Test Requirements

Wire Map *
 

Length
 

Propagation Delay
 

Delay Skew
 

dc Loop Resistance 
 

Resistance Unbalance **  Optional

Insertion Loss
 

NEXT, PS NEXT
 

Return Loss
 

ACR-F, PS ACR-F
 

TCL, ELTCTL


Optional

Coupling Attenuation


Optional

PS ANEXT, PS AACR-F
 

* For Level 2G testers screen continuity is tested along the path of the cabling.

** Proposed Measurement requirement to support IEEE 802.3bt DTE Power over MDI



Resistance Unbalance

• They are optional tests for field testing that allows an installed 

link to be evaluated for PoE transmission. 

– Adds a Loop Resistance check (Already an ISO 11801 requirement)

– Adds a DC Resistance Unbalance check within the pairs

2.106Ω

1.114Ω

1

2

1

2

Loop Resistance = 2.106+ 1.114 = 3.22 Ohms
DC Resistance Unbalance =|2.106 - 1.114|= 0.992 Ohms



Resistance Unbalance



|0.729 – 0.574|=Loop Resistance = 0.155 OhmsPair 2 Pair Unbalance =

Resistance Unbalance

• They are optional tests for field testing that allows an installed 
link to be evaluated for PoE transmission.
– Adds a Loop Resistance check (Already an ISO 11801 requirement)

– Adds a DC Resistance Unbalance check within the pairs

– Adds a DC Resistance Unbalance check between the pairs
2.106Ω

1.114Ω

1

2

1

2

2.106+ 1.114 = 3.22 Ohms
DC Resistance Unbalance =|2.106 - 1.114|= 0.992 Ohms

Parallel Resistance =
2.106*1.114
2.106+1.114

= 0.729 Ohms

1.151Ω

1.149Ω

4 4
55 Parallel Resistance =

1.151*1.149
1.151+1.149 = 0.574 Ohms



• Rt1 = 0.22 Ω, Rt2 = 0.33 Ω

• RT = 0.33 – 0.22 = 0.11Ω



Balance

• Balance is critical

for successful transmission

• Reduces emissions

• Mitigates external 

noise sources



Why Balance Matters?



Mode Conversion Testing

• TCL

• TCTL

• ELTCTL

• CDNEXT

• CMRL



Transverse Conversion Loss

• Transverse Conversion Loss is the ratio of a 
common-mode voltage measured on a wire pair 
relative to a differential-mode voltage applied to 
the same end of the pair. 



Transverse Conversion Loss

High TCL values 
correspond 
to better noise immunity 
and 
lower emissions.



ELTCTL (Transverse Conversion Transfer Loss)

• Transverse Conversion Transfer Loss is the ratio of 
a common-mode voltage measured at the far end 
of a wire pair relative to a differential-mode 
voltage applied to the near end of the same pair.



ELTCTL

High ELTCTL values 
correspond 
to better noise immunity 
and lower 
emissions.



CDNEXT

• There are no test limits in ANSI/TIA-568-C.2, 
ANSI/TIA-1005 or ISO/IEC 11801:2010. However, 
you will find it discussed in TIA-TSB-1197.



CDNEXT

High CDNEXT values 
correspond 
to better noise 
immunity and lower 
emissions.



CMRL

• no test limits in ANSI/TIA-568-C.2, ANSI/TIA-1005 or ISO/IEC 
11801:2010.



CMRL

High CMRL values 
correspond 
to better noise 
immunity and lower 
emissions.



Test Report



The Real CAT 8 Tester?

• The Permanent Link and Channel adapters with a full 2 GHz 
range. 

• The tester to be endorsed by a Cat 8 cabling manufacturer.  
One of the main reasons for certifying installed cabling is to 
obtain a manufacturer’s warranty.  

• The tester independently verified to meet the ANSI/TIA-
1152-A Level 2G requirements for measurement accuracy 
required for Cat 8 testers. 

• The tester to test screen continuity along the path of the 
cabling as required for Level 2G testers 



THANK YOU


