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OverviewOverview

Model
How much power backoff is needed?
Proposed power backoff schedule
Cat 6a case (100m)
Cat 6 case (55m or less)
Scaled length channel results
Received signal power variation
Conclusion
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ModelModel

Co-located Victim & Disturber
Coupling Models as per D1.3
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How Much Power How Much Power BackoffBackoff is Needed?is Needed?
Disturbance into a 100m link defines limiting case

Co-terminated receivers, Cat 6a cabling
Full-power ANEXT into 100m victim receiver

Maximum of 14 dB power backoff required

5.835.815.785.735.665.555.385.144.80100

5.825.795.745.675.565.405.164.834.3890

5.795.755.685.575.425.194.864.403.8080

5.755.695.585.435.204.884.423.813.0270

5.695.595.445.224.894.433.813.002.0160

5.605.455.234.914.453.823.001.980.7750

5.465.254.934.483.853.032.010.78-0.6140

5.294.984.553.943.152.140.94-0.44-1.9630

5.104.714.163.442.501.370.05-1.41-3.0120

5.064.664.103.362.421.28-0.03-1.49-3.0710

1614121086420Disturber Length

Power Backoff (dB)Margin (dB)
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How Much Power How Much Power BackoffBackoff is Needed? (2)is Needed? (2)

Independent confirmation
Ptx=4dBm, -140dBm/Hz noise to model sum of rx
impairments, Model 1 channel model
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Proposed Power Proposed Power BackoffBackoff ScheduleSchedule

Controlled by line Insertion Loss only
Don’t use SNR – it will vary as disturbers come on!
Approx. 10 m partitions, 3.5 dB IL increments

0>34.1>95

230.5-34.185-95

426.9-30.575-85

623.4-26.965-75

819.8-23.455-65

1016.2-19.845-55

129.0-16.225-45

14<9.00-25

Backoff (dB)IL 250 MHz (dB)Length(m)
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Cat 6a Margin AnalysisCat 6a Margin Analysis
Constant full-power 100m ANEXT (4.2 dBm)
ANEXT/AELFEXT independent of length (Cat6a levels)

Green = margin >= 100m/100m margin
Yellow = within 1 dB of 100m/100m margin

IEEE_nominal_DSQ 100m 1/19/04, nominal TX power = 4.2 dBm, Cat6 aug, all ANEXT at full power

Margin Victim Length / Victim Power Backoff (dB)
10 20 30 40 50 60 70 80 90 100

Disturber PBO Disturber Length 14 14 12 12 10 8 6 4 2 0
14 10 6.97 10.34 11.53 9.96 9.35 8.57 7.71 6.77 5.75 4.66

20 7.02 10.39 11.60 10.01 9.40 8.62 7.75 6.81 5.80 4.71
12 30 7.03 10.51 11.51 9.87 9.23 8.45 7.58 6.64 5.63 4.55

40 7.05 10.70 11.97 10.25 9.62 8.84 7.97 7.03 6.02 4.93
10 50 7.05 10.74 12.07 10.39 9.60 8.81 7.94 7.00 5.99 4.91
8 60 7.05 10.77 12.14 10.50 9.73 8.79 7.92 6.98 5.97 4.89
6 70 7.05 10.78 12.19 10.57 9.82 8.90 7.89 6.95 5.95 4.88
4 80 7.05 10.79 12.22 10.63 9.89 8.98 7.98 6.93 5.93 4.86
2 90 7.05 10.80 12.24 10.66 9.93 9.03 8.04 6.99 5.90 4.83
0 100 7.05 10.81 12.26 10.69 9.96 9.06 8.08 7.04 5.95 4.80
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Class E Margin AnalysisClass E Margin Analysis
Constant full-power 55m ANEXT (10 dB PBO)
ANEXT/AELFEXT independent of Length (Class E levels)

Green = margin >= 100m/100m margin
Yellow = within 1 dB of 100m/100m margin

IEEE_nominal_DSQ 55m 1/19/04, nominal TX power = 4.2 dBm, Cat6
All ANEXT at 10 dB power backoff, ANCAT6 (47 dB at 100 MHz) Levels
Margin Victim Length / Victim Power Backoff (dB)

10 20 30 40 50 55
Disturber PBO Disturber Length 14 14 12 12 10 10

14 10 6.86 8.45 8.39 5.94 4.93 5.29
20 7.08 8.61 8.56 6.10 5.09 5.45

12 30 7.13 8.95 8.44 5.92 4.90 5.26
40 7.20 9.44 9.32 6.57 5.55 5.92

10 50 7.21 9.55 9.52 6.83 5.55 5.91
55 7.20 9.50 9.43 6.68 5.36 5.60
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Scaled Class E Channel AnalysisScaled Class E Channel Analysis

ANEXT/AFEXT Scaled with IL per Draft
IL of longer channel used for ANEXT/AFEXT scaling
PBO Applied to both ANEXT and AFEXT sources per the 
disturbing channel length

IEEE_nominal_DSQ Cat6_varlen 2/1/05, nominal TX power = 4.2 dBm, Cat6, using IL Scaled ANEXT/AFEXT per D1.3
ANEXT/AFEXT scales with maximum channel length (max (v_length, v_afextlength)
Margin Victim Length / Victim Power Backoff (dB)

10 20 30 40 50 60 70 80 90 100
Disturber PBO Disturber Length 14 14 12 12 10 8 6 4 2 0

14 10 7.00 9.33 9.68 7.52 6.63 6.20 6.60 6.71 6.53 6.06
20 7.23 9.53 9.91 7.72 6.82 6.40 6.82 6.96 6.79 6.31

12 30 7.17 9.53 9.22 6.88 5.95 5.58 6.18 6.46 6.43 6.05
40 7.24 10.13 10.33 7.70 6.78 6.48 7.20 7.55 7.50 7.01

10 50 7.08 9.52 9.62 7.02 5.80 5.58 6.56 7.16 7.30 6.95
8 60 7.01 9.29 9.39 6.85 5.69 4.46 5.70 6.57 6.96 6.80
6 70 7.18 10.03 10.47 8.12 7.03 5.84 4.61 5.73 6.41 6.50
4 80 7.30 10.65 11.45 9.31 8.28 7.13 5.92 4.67 5.62 6.01
2 90 7.39 11.16 12.32 10.42 9.45 8.34 7.15 5.90 4.61 5.30
0 100 7.46 11.57 13.08 11.43 10.54 9.46 8.29 7.05 5.75 4.38
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Received Signal Power VariationReceived Signal Power Variation
Received Far-end Signal is at MDI
Total Power at ADC is for relative variation only, and includes 
all noise sources, and minimal analog cancellation
Received Power variation is minimized (5 to 7 dB)

Victim Line Length 10 20 30 40 50 60 70 80 90 100
Variation 

(dB) Min at
Received Far-end 

signal power -12.47 -14.79 -14.79 -16.53 -16.06 -15.4 -14.6 -13.69 -12.67 -11.57 4.96 40m

Total Power At ADC 
(AFEXT from 40m line) -2 -5.07 -5.93 -8.52 -8.8 -8.7 -8.18 -7.27 -6.03 -4.54 6.8 50m
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ConclusionConclusion

Recommended Power Backoff Schedule
Shown to keep margins balanced across line lengths
Shown to keep received power balanced

0>34.1>95

230.5-34.185-95

426.9-30.575-85

623.4-26.965-75

819.8-23.455-65

1016.2-19.845-55

129.0-16.225-45

14<9.00-25

Backoff (dB)IL 250 MHz (dB)Length(m)


