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Introduction Ne Xans

e Support the efforts for multiple implementations of next
generation twisted pair (NGTP) technology

e Study reach capabilities of:
+ Standards based Channels:
m Cat 6a U/UTP, F/IUTP
m Cat 7a F/IFTP
+ Built Channels (2 Connector, Approximating predicted reaches)

m Cat 6a U/UTP, F/IUTP
m Cat 7a F/FTP

Initial results indicate feasiblility, with separate designs
providing distinct reaches. However, extrapolated
specifications not necessarily accurate to predict reach.
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Channel Test Configuration N
S igurations exans

Channel Configuration 2 x Patch (m) Horizontal (m)
Near End Far End
EJHR Horizental Cable Y3CK
Patch Cord Patch Cord
Cat 6a U/UTP 2 26
Cat 6a F/UTP 3 39
Cat 7a S/IFTP 5 90
Near End Far End
JAcK - ivomtal Cable Y3CK
I =<1
Patch Cord Patch Cord
Cat 7a S/IFTP 1 50
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TIA Category 6a 100m Channel Model
Internal Impairments Ne Xans

} 10/40/100GBASE-T System Analysis

FIRRTEIED

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

Capacity type for analysis Standard: ‘m CAT-6A Channel v|

@ Import .mat File Check to use Standards Based Alien Crosstalk Parameter |[}1i 15|

® Import Excel File L i

© Use Standards-Based Values

Channel Length (m) m

-----------------------

Load Data/Values

Frequency (MHz)

Data load complete
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TIA Category 6a 100m Channel Model
External Impairments Ne Xans

} 10/40/100GBASE-T System Analysis

FIRRTIEIE

Configuration || Data Selection H Capacity || Rate Optimization || Cancellations || Coding

Capacity type for analysis Standard: ‘TLA CAT-6A Channel v‘

@ Import .mat File Check to use Standards Based Alien Crosstalk Parameter [\ oot =1 ¢

.!mportExcelFile ' ' H H R e

© Use Standards-Based Values

Channel Length (m) m

Load Data/Values

10’
Frequency (MHz)

Data load complete
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TIA Category 6a U/UTP Channel
Predicted Reach N exans

2 10/40/100GBASE-T System Analysis

HAKWE H o8

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

Margin vs. Length T T T T T T T T T
40+ —

NO (dBm/Hz) -l |
Bit Error Rate
Margin (dB)
Coding gain (dB)
TX Power Bl (dBm)

TX Power Or (dBm)

Margin (dB)

TX Power Gr (dBm)

TX Power Br {dBm)

Echo Canc. {dB)

NEXT Canc. (dB)

FEXT Canc. (dB)

Include AXT in calculations

0 10 20 30 40 50 60 70 80 90
Length {m}
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Category 6a Two Connector 30m Channel N
J0ry exans

» 10/40/100GBASE-T System Analysis

d %30 Eeo

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

Capacity type for analysis Filename: |)(:\ijects\SAT\4vDG Modeling CFNTest Results\2GHz ENAYV30mM 2Con GTXL1 Victim. mat

© Import .mat File Parameter Internal

® Import Excel File
® Use Standards-Based Values AD | h bbb e Peenohoehodes e

Channel Length (m) m :
-20 -

-------------------------------------------------------

-30

5

---------------

-50

Magnitude (dB)

-60 Rt . AL SERE SYEE E AR
70 L PRRRPR | BN \of A L8 LT Mt b s £ SNSRI (R IR

a0 ML e G 0057 -GN | RO 8 OO SRS SO O 14 SO LN -

Load Data/Values

10 10 10 10
Frequency (MHz)}
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Category 6a Two Connector 30m Channel N
J0ry exans

» 10/40/100GBASE-T System Analysis

FIRREEIED

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

Capacity type for analysis Filename: [x\Projects\SATW0G Modeling CFITest Resulls\2GHz ENA30m 2Con GTXL1 Victim.mat | [Browse...|

© Import .mat File 1l LIl Alien Crosstalk
R S R B A A T

® Import Excel File
® Use Standards-Based Values

Channel Length (m) m

a0l A : Rl

Magnitude (dB)

Load Data/Values

Frequency (MHz)}
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Category 6a U/UTP Two Connector 30m
Channel N exans

} 10/40/100GBASE-T System Analysis

R R[YEE o8

Configuration || Data Selection || Capacity || Rate Optimization H Cancellations || Coding

Margin vs. Length I I I I I I T I BlL;e
401
Crange
Green
wesmn oo
- b Iargin (6 dB)
Bit Error Rate m
Coding gain (dB) -
TX Power Bl {dBm) - i
TX Power Or (dBm) e s
TX Power Gr (dBm) - 2 i
TX Power Br (dBm) -
Echo Canc. (dB) m
NEXT Canc. (dB) m A
FEXT Canc. (dB) m
Include AXT in calculations =
| | | |
50 70 80 90
Length {m})
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Category 6a F/UTP Two Connector 45m
Channel N exans

} 10/40/100GBASE-T System Analysis

IR EICD

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

Capacity type for analysis Filename: [x\Projects\SATI0G Modeling CFITest Results\2GHz ENAV4SM (39mHBmP) 2Con LMBA F1UTPAL1 Victimmat | [Browse...|

© Import .mat File LElEEICI Alien Crosstalk
7 ) L A O S A i

_________

® Import Excel File
® Use Standards-Based Values

cranneiLengnr) Y [ MR i o 4 R S

R L R —
s o L
i N

R

o B SR S - ! S SR

Load Data/Values

Frequency (MHz)
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Category 6a F/UTP Two Connector 45m
Channel N exans

} 10/40/100GBASE-T System Analysis

bR OEE 06

Configuration || Data Selection || Capacity || Rate Optimization H Cancellations || Coding

Margin vs. Length I I I I I I T I BlL;e
45 Orange
Green
Mo (emki s i
g8  bsaemes Iargin (6 dB)
Bit Error Rate m
arin ) — i
Coding gain (dB) -
TX Power Bl {dBm) -
TX Power Or {dBm) - s i
TX Power Gr (dBm) - 2
TX Power Br (dBm) -
Echo Canc. (dB) m i
NEXT Canc. (dB) m
FEXT Canc. (dB) m |
Include AXT in calculations S . ~ e~~~ e
| | |
0 10 20 30 40 a0 60 70 a0 90
Length {m})
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ISO Class FA Category 7a F/FTP Four
Connector 100m Channel Ne Xans

. 10/40/100GBASE-T System Analysis

IR EICD

Configuration || Data Selection || Capacity || Rate Optimization H Cancellations || Coding

Margin vs. Length T T T T T T T T T

NO (dBm/Hz)

Bit Error Rate
Margin (dB)
Coding gain (dB)
TX Power Bl {dBm)

TX Power Or (dBm)

Margin (dB)

TX Power Gr (dBm)

TX Power Br (dBm)

Echo Canc. {dB)
NEXT Canc. (dB)

FEXT Canc. (dB)

Include AXT in calculations

0 10 20 30 40 50 60 70 80 90
Length {m})
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Cateqgory 7a Two Connector 100m Channel N
J0ry exans

} 10/40/100GBASE-T System Analysis

FIRREEIED

Configuration || Data Selection || Capacity || Rate Optimization || Cancellations || Coding

i T T T T T T T T T
Margin vs. Length Blue
COrange
45| Green
NO {dBmiHz) Brown
------- Margin (6 dB)

Bit Error Rate 40

Margin (dB) e

Coding gain {dB)

)
=

TX Power Bl (dBm)

TX Power Or (dBm)

Margin (dB)
=

TX Power Gr (dBm)

%]
=

TX Power Br (dBm)

Echo Canc. (dB) i

NEXT Canc. (dB)
10

FEXT Canc. (dB)

Include AXT in calculations
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Category 7a F/FTP Four Connector 52m
Channel Ne Xans

} 10/40/100GBASE-T System Analysis

d %20« E]eo

Configuration || Data Selection || Capacity || Rate Optimization H Cancellations || Coding

i T T T T T T T T I
Margin vs. Length 2ol Blue

Crange
Green

Brown

Iargin (6 dB)

NO {dBm/Hz)

Bit Error Rate
Margin (dB)
Coding gain (dB)
TX Power Bl {dBm)

TX Power Or (dBm)

Margin (dB)

TX Power Gr (dBm)

TX Power Br (dBm)

Echo Canc. {dB)
NEXT Canc. (dB)

FEXT Canc. (dB)

Include AXT in calculations
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Observations/Conclusions

N@XEI’IS

00 Capecyeach ()| fsSpecited | ovsenvea
Cat 6a U/UTP 32.5 23.0
Cat 6a F/UTP 32.5% 40
Cat 7a F/FTP (2 Connector) 79 74
Cat 7a F/FTP (4 Connector) 79 63

* Alien Next Spec the same as U/UTP cabling

e Cat 6a split pair exhibits significant deviation above 500MHz

+ Insertion loss, Alien Crosstalk

e Cat 6a F/UTP increased reach due to improved Alien NEXT and IL

e Simple extrapolation of existing specifications may not represent

performance of installed base
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Observations/Conclusions Ne Xans

e Twisted Pair cabling exists which can support reach targets with
additional bandwidth characterization

+ Cat6A U/UTP appears feasable for TOR distances
+ CateA F/UTP appears feasable for ~30-40m
+ Cat7A S/FTP appears feasable for ~60-70m

e Future Work:

+ Further study on impairments such as RL, IL, AXT and
Common Mode Noise needed
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