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Proposed architecture

Tx : ELM EDFA
Pout 15-17 dBm

RX : PIN
Pin : -14dBm / -17dBm if FEC

RX : PIN + FEC

< 0dBm

EDFA

Pin - 29 dBm / 
-32 dBm with 

FEC

Same box using shared 
uncooled pump

Pout -3 dBm

Basic ideas :
-To use PIN receiver at ONU
- No amplifier on ONU side (cost and eye safety)

- High power at emission on down stream thanks to EML+  EDFA
- High sensitivity at receiver on up stream thanks to optical EDFA preamplifier around 1535nm (higher 
on EDFA for better sensitivity)

-GEPON and Video compatibility 
- Down stream > 1560 nm (Less Raman Xtalk for compatibility with Video Overlay at 1550nm)
- Up stream -1535 +/- 3.5nm 

TX : EML

29 dB 
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Down stream technical feasibility 
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Goal of experiment: to study the feasibility of using EML-EDFA combination 
for downstream 10GEPON transmission

Fiber span lengths used is 25km.

Fiber launch power is up to 17dBm (controlled by VOA at launch end, with 
EDFA and EML operating conditions fixed)
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Down stream technical feasibility results

Using booster EDFA, dynamic can be easily scaled up to 32 dB 
(assuming -15 dBm sensitivity) 
– Need dithering to avoid SBS non-linear effect
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Up stream Technical feasibility

EML VOA Tap
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Goal of experiment: to study the feasibility of using Pre-amplifier-EDFA 
combination for upstream 10GEPON transmission
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Up stream Technical feasibility : Results
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ER=6dB, 0km, with filter
ER=6dB, 25km, with filter
ER=6dB, 25km, no filter
ER=4dB, 25km, no filter

ER=6dB, theoretical limit
ER=4dB, theoretical limit

Working at 1535nm avoid need for optical filter  
Practical sensitivity is -28 dBm
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Conclusion

EDFA based architecture provides the most cost 
effective approach for 10GEPON ONU as well as 
compatibility with existing GEPON.
Down Stream : EDFA booster provides comfortable 
budget margin allowing PIN on ONU side.
Up Stream :
– EDFA pre-amp along with FEC can provide better than -

30dBm sensitivity, allowing less than 0dBm emitted 
power on ONU.


