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Summary 
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• P802.3av (10G-EPON) developed an Excel-based link 
channel model, providing a set of agreed assumptions 
about channel loss, impairments, etc.  

• NG-EPON link channel model should be used going 
forward for any PMD-related proposals, specifically for: 
– Wavelength allocation plans 

– Tx and Rx parameter proposals 

– Power budget discussions 

• This deck provides overview of the existing tool and provides 
examples of 10G-EPON link definitions  

 



EPON link model parameters 
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Channel loss [A] 
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• Channel loss accounts for: fiber loss, splitter (PSC) loss, SRS loss, and any 
excess loss (connectors, splices, etc. + margin) 

• Fiber loss:  
– Based on fiber attenuation curve (λ-4,G652AB,G652CD) [B18] 
– Includes best and worst [B19] allowed attenuation parameters, calculated for 

central operating wavelength [B13] and specific link length [B23] 
– Suggestion: use λ-4 curve with maximum attenuation and 0.35 dB/km loss [B20] 

for worst-case scenario analysis 

• PSC loss: 
– Based on data collected in P802.3av (see 3av_0611_hajduczenia_1.pdf)  
– Includes best, average, and worst [B26] loss for specific PSC split count [B25] 
– Suggestion: use maximum loss curve for worst-case scenario analysis 

• Excess loss 
– Calculated as difference between maximum channel insertion loss, fiber loss, PSC 

loss, and SRS loss [B28] (due to non-linear effects in fiber) [B29] 
– SRS calculations based on 3av_0611_ten_1.pdf and 3av_0611_pato_ten_1.pdf  
– Excess loss MUST BE greater than zero for channel to be viable 

http://www.ieee802.org/3/av/public/2006_11/3av_0611_hajduczenia_1.pdf
http://www.ieee802.org/3/av/public/2006_11/3av_0611_ten_1.pdf
http://www.ieee802.org/3/av/public/2006_11/3av_0611_pato_ten_1.pdf


Channel loss [B] 
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Fiber loss parameters 

PSC loss parameters Link length 

Insertion loss (min/max) 
Current link budget 

SRS loss  
(calculated externally) 



Example of EPON power budget 
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• Example on right 
shows PX30-D and 
PX30-U links, as 
defined in IEEE Std 
802.3bk-2013 

• NG-EPON link budget 
proposals can be 
submitted as D 
(downstream) or U 
(upstream) link 
– D = OLT Tx + ONU Rx 
– U = ONU Tx + OLT Rx 
– Take note of operating 

wavelength change 
for D and U links 



Tx parameters 
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• Transmitter is described using data rate [B15], wavelength range 
[B11-12], min/max average launch power [B5-6] and extinction 
ratio [B4] (defaulted to 9dB) 
– Data rate is expressed in MBd (currently set to 25GBd) 
– Wavelength range defines min and max values – central wavelength is 

calculated as the center or target range 
– Average launch power is expressed in dBm using ITU definition 
– IEEE Tx launch values are calculated in reference to OMA (Optical Modulation 

Amplitude) [B7-10] – these are values that end up in draft 
– Chirp parameter to be added if needed (worst case) 



Rx parameters 
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• Receiver is described using average sensitivity in ITU-style [B43-
45], IEEE average (stressed) sensitivity [B46-52], and Rx overload 
[B53] 
– All parameter are calculated based on Tx parameters and channel model 
– To achieve specific Rx parameters, user can modify channel parameters 

and/or Tx parameters 
– IEEE average stressed receiver sensitivity (also in OMA), receiver sensitivity 

(also in OMA) and Rx overload value end up in the draft. Other parameters 
are only used for reference, to simplify calculation between ITU-T and IEEE 
specifications 



THANK YOU! 
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