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•Insertion loss and return loss proposal developed from
–diminico_02_0313_rtpge.pdf 
–Channel performance ad hoc contribution from - Todd 
Herman CommScope

Summary
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MDIMDI
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Automotive link segment at least 15 m  
balanced  copper cabling

cable

C =  inline connector

EC =  connection to equipment

EC EC
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EC EC

bundled 
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MDI =  Active electronics connector  
[Medium dependent interface (MDI)]

Bundled: not differential 
signaling over balanced 

twisted-pair cable

Automotive link segment

The IEEE 802.3 nomenclature is bracketed 
to identify relationship to the IEEE 802.3 
definitions. 

Length objective [EC] to [EC] at least15 m
Number of inline connectors [C] = 4 
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Bundled: not differential 
signaling over balanced 

twisted-pair cable

Link segment transmission parameters 

Link segment transmission and coupling parameters
Insertion loss, return loss
NEXT, FEXT, multiple disturber crosstalk
Alien Crosstalk
Balance
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Cable insertion loss dB @ 500 MHz

•IL(f)
•Reference IL (dB/100m) =1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)
•Reference IL (dB/m) = 0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f))
•20% increase for stranded (dB/m) = 1.2*(0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)))
•12% increase per gauge (dB/m) = 1.12*(0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)))

19.357.250.480.400.6437950.02534622

61.6823.131.541.280.2019280.00795032

54.9320.601.371.140.2267520.00892731

48.9118.341.221.020.2546280.01002530

43.5616.331.090.910.2859310.01125729

38.7914.550.970.810.3210830.01264128

34.5412.950.860.720.3605550.01419527

30.7611.540.770.640.4048810.01594026

27.3910.270.680.570.4546550.01790025

24.399.150.610.510.5105490.02010024

21.728.150.540.450.5733140.02257123

dB/40m 
stranded 

dB/15m 
stranded 

dB/m at 500 MHz 
stranded

dB/m at 500 
MHz solid

Diameter
(mm)

Diameter
(in)AWG 

Source: diminico_02_0313_rtpge.pdf
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Inline connector insertion loss

•Inline connector IL(f) = x*sqrt(f)
•x=0.02*sqrt(f)

Inline connector insertion loss 
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Source: diminico_02_0313_rtpge.pdf
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Temperature correction 

•The maximum insertion loss for UTP horizontal cables shall 
be adjusted at elevated temperatures using a factor of 0.4 % 
increase per °C from 20 °C to 40 °C and 0.6% increase per
°C for temperatures from 40 °C to 60 °C. 

•The maximum insertion loss for ScTP horizontal cables shall 
be adjusted at elevated temperatures using a factor of 0.2% 
increase per °C from 20 °C to 60 °C.

ANSI/TIA/EIA-568-C.2 – Cable insertion Loss

Source: diminico_02_0313_rtpge.pdf
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Channel Performance Formulation Proposal -Todd Herman CommScope

insertion loss adjusted using a factor of 0.4 % increase per 
°C from 20 °C to 125 °C 

20% increase for stranded

~12% increase for each gauge reduction

Category 6A reference (23 AWG)

Inline connector IL
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Link segment return loss
•Use ANSI/TIA-568-C.2 Annex I (informative) - Development of 
channel and component return loss limits as basis for RTPGE 
link segment RL limits. 

•Use Category 6A cable and connector return losses as basis for 
return loss limit modeling of automotive link segment…example 
below…

Modeling configuration example

Category 6A Channel Return Loss
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Automotive operating environment

http://grouper.ieee.org/groups/802/3/RTPGE/public/july12/hoganmuller_01a_0712.pdf
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Summary

•Use insertion loss closed form equations slide 8 for 
link segment insertion losses 

•Use ANSI/TIA-568-C.2 Annex I (informative) -
Development of channel and component return loss 
limits as basis for RTPGE link segment RL limits. 

•Use Category 6A cable and connector return losses 
as basis for return loss limit modeling for automotive 
link segment


