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General information [1]
• Chartered tasks

– Update the existing Excel spreadsheet to reflect the 10G
transmission channel impairments:

• last version accepted by EFM – available online at the following
address: http://ieee802.org/3/efm/public/tools/EFM0_0_2.7.xls

• Spreadsheet aligned to 802.3ae D3.2, D3.3 available online at
http://ieee802.org/3/ae/public/adhoc/serial_pmd/documents/10G
EPBud3_1_16a.xls

– Include splitter loss in the overall channel loss figure
– Account for downstream video overlay @ 1550 nm
– Account for SBS and SRS due to analog signal transmission

at high power levels
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General information [2]
• Participants & activities

– 24 participants registered for the ad-hoc
– Low response rate – either very esoteric topic or due to Xmas

period ☺

• Individual tasks
– No tasks were chartered this time – the ad-hoc was too

focused to distribute the effort into smaller issues
• Conference calls

– None scheduled
• Additional activities:

– Initial draft of the IEEE – ITU translation matrix. Requires
more work and a lot more feedback from people
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Splitter loss [1]
• Reused the data on splitter loss, collected for task 1 of ad-

hoc on higher split ratio – see “Task 1: Channel insertion
loss for 1x64 and 1x128 split EPONs” at
http://www.ieee802.org/3/av/public/2006_11/3av_0611_haj
duczenia_1.pdf

• The excess loss approximation curves were dervied for
best vase, worst case and average splitters.

• The splitter related loss is calculated as a total of ideal loss
and average excess loss:

( ) ( )Add_Ins_Loss=10 log N 0.5636 ln +0.3979N⋅ + ⋅
where: 0.5636·ln(N)+0.3979 is the approximation curve for

average excess loss against the split count N
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Splitter loss [2]
Approximation curves:

y = 0.2881Ln(x) + 0.09

y = 0.5636Ln(x) + 0.3979

y = 0.6632Ln(x) + 1.05
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New L8 cell:

=10*LOG($L$5)+$AM$12
1*LN($L$5)+$AN$121

where:
• L5 is the split count
• $AM$121 is the first

approximation coeff.
• $AN$121 is the second

approximation coeff
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Other changes
• Cells [A15:X34] were reconstructed:

– right now the analyzed system reach is always between 1 and
L3 kms – there is little interest for system performance above
L3 kms.

– individual examination points are spaced evenly in the
examined distance (see formula below)

• New structure for cells [A18:A34]
=(($L$3-$L$4)/16*(ROW($A18)-ROW($A$18))+$L$4)

• The chart “Power penalties vs. distance …” has now
automatic X and Y axes scaling to adjust to the changes in
the target distance and the resulting parameter values
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Fibre loss [1]
• Current fibre attentuation values are inaccurate for the PON

fibre plant, which was mostly deployed after the year 2000.
• Measurement results (see ITU-T Series G Supplement 39

from 02/2006, section 10.2 “Statistical design of loss” – see
page 8 – as well as ITU-T G.695 from 01/2005 – see page
9) indicate that the fiber loss accounted for in the current
Excel spreadheet is overly pessimistic (at least 50% too
high)

• Proposal: update the fiber attentuation values
applicable for 10G EPON spreadsheet – the worst-case
scenario installed fibre base is way better than the
assumed values.
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NOTE 1 – Within each interval, centre wavelength ±6.5 nm, the highest value is used.
NOTE 2 – The 6 OTDR wavelengths used are: 1241 nm, 1310 nm, 1383 nm, 1550 nm, 1625 nm and 1642 nm.

0.0180.0180.0040.1940.0180.0180.0100.2030.0340.0490.0280.2201611

0.0180.0180.0040.1870.0180.0180.0100.1950.0320.0450.0270.2111591

0.0190.0190.0040.1840.0190.0190.0100.1920.0290.0430.0250.2061571

0.0190.0190.0030.1860.0190.0190.0100.1940.0280.0420.0220.2071551

0.0200.0200.0030.1910.0200.0200.0100.1980.0280.0410.0200.2101531

0.0200.0200.0030.1970.0200.0200.0100.2040.0290.0410.0180.2161511

0.0210.0210.0030.2050.0210.0210.0120.2130.0300.0410.0170.2251491

0.0210.0210.0030.2160.0210.0210.0120.2260.0300.0410.0150.2401471

0.0210.0210.0040.2300.0210.0210.0180.2460.0310.0410.0170.2691451

0.0220.0220.0060.2480.0220.0220.0330.2770.0320.0410.0280.3161431

0.0220.0220.0160.2800.0220.0220.0820.3480.0330.0410.0740.4361411

0.0220.0220.0410.3420.0220.0220.2100.5090.0330.0410.1970.7201391

0.0230.0230.0260.3230.0230.0230.1370.4390.0340.0410.1270.5861371

0.0230.0230.0040.2910.0230.0230.0190.3070.0340.0410.0150.3291351

0.0240.0240.0040.3170.0240.0240.0150.3260.0350.0410.0150.3411331

0.0240.0240.0040.3370.0240.0240.0160.3460.0360.0410.0150.3681311

0.0240.0240.0050.3590.0240.0240.0170.3680.0360.0410.0160.3841291

0.0250.0250.0050.3820.0250.0250.0180.3920.0370.0410.0170.4081271

StdvAveStdvAveStdvAveStdvAveStdvAveStdvAve

Splice loss –2 km
between splices

(dB/km)

Fibre attenuation
(dB/km)

Splice loss –2 km
between splices

(dB/km)

Fibre attenuation
(dB/km)

Splice loss –2 km
between splices

(dB/km)

Fibre attenuation
(dB/km)

Cables installed in 2003Cables installed around 2000Cables installed before 1990

CWDM
centre wave-

length
(nm)

Table 10-3 − Core network attenuation coefficient statistics
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0.2830.2120.2890.2081611

0.2750.2080.2780.2081591

0.2730.2080.2760.2081571

0.2770.2090.2780.2111551

0.2830.2130.2830.2151531

0.2900.2200.2900.2211511

0.3000.2290.3030.2291491

0.3120.2400.3270.2381471

0.3260.2540.3680.2501451

0.3410.2690.4380.2631431

0.3570.285xx1411

0.3720.301xx1391

0.3860.316xx1371

0.3990.3290.4760.3201351

0.4110.3400.4250.3311331

0.4230.3520.4230.3481311

0.4410.3650.4470.3701291

0.4700.3850.4730.3921271

Maximum
attenuation
coefficient
(dB/km)

Minimum
attenuation
coefficient
(dB/km)

Maximum
attenuation
coefficient
(dB/km)

Minimum
attenuation
coefficient
(dB/km)

G.652.C&D cableG.652.A&B cable
Nominal
central

wavelength
(nm)

These values were
obtained by combining
measurements of the
attenuation coefficient of
underground and buried
optical fibre cables at
1550 nm and 1625 nm
with full spectrum
measurements of
uncabled fibres and with
the limits specified in
ITU-T Rec. G.652.
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Measured fibre attenuation and splice loss in installed G.652 A&B cable –
cables installed before 1990 (a), around 2000 (b) and in 2003 (c)

(ITU-T Series G Supplement 39 from 02/2006, section 10.2)

Fibre loss [2]
• Fibre cables recently were subject to intensive research

and development, improving their attentuation
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New Excel spreadsheet features [5]
• The SRS induced power penalty is only calculated for

downstream channel transmission – SRS occurs only for
co-propagating digital and analog data streams

• Upstream channel is unaffected – no entries for SRS
induced power penalty

• The Cr coefficient is 0-order approximated and the resulting
SRS induced power penalty should be treated as worst
case scenario estimation in the target digital signal
transmission window
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Conclusions [1]
• Several new features were added to the Excel based

channel link model to account for:
– presence of the splitter in the signal path

• A new way of calculating splitter loss is proposed (based on real
measurement data from data sheets)

• Splitter loss is calculated based on the split count
– SRS induced power penalty

• SRS 0-order approximation was carried out for the 1470-1530
nm window

• SBS induced power penalty is still pending implementation
• Overview of the fibre attenuation figures is proposed – the

existing values seem exorbitant for PON systems
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Conclusions [2]
• We need more time to properly evaluate the SBS model

and implement it completely in the Excel spreadsheet
– Dynamic and static models need revision
– Exact implementation strategies needs to be examined with

D. Piers and other group participants
• Dynamic SRS model may need consideration

– Right now the model assumes DC operation
– We do not account for 10G digital channel above 1550 nm

• Impact of the digital transmission on channel on the video
overlay (see 3av_0701_effenberger_2.pdf)
– Do we need it?
– If so, how do we include that in the target Excel document ?


