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the AWG as reflectors B. Optical attenuators (ATN) are employed at each output port to emulate fibre attenuation of 
each ODN branch. In the experiments an attenuation range from 0dB to 5.5dB is configured for maximum linearity 
of the self-referenced parameters. 

For each attenuation value at output ports 19 and 20 of the AWG, self-referenced parameters 19 and 20 are 
obtained in the OMM. The mathematical expression for i, see Eq. (7) in [5], is ruled by the fibre attenuation as well 
as the phase-shifts (Ω1, Ω2) configured at the OMM. The monitoring system provides high-linearity or high-sensitivity 
monitoring performance, this flexibly is configured as desired.  

In order to test the self-reference of the measurement technique, an optical attenuator adding optical losses up to 
8dB is used, with negligible variations (0.2dB) of the measurement parameter 19. A measurement accuracy of fibre 
attenuation as low as 0.27dB is achieved, meanwhile ONU data transmission at 12.5Gb/s (NRZ, PRBS=231-1) is also 
active. 

The self-referenced measurements of 19 versus the attenuation of the ODN branch 19 are shown in Fig. 3.(a). A 
crosstalk test with regards the attenuation of ODN branch 20 can also be seen in the same figure, showing a negligible 
crosstalk (<0.1dB) between the two self-referenced measurements in both AWG adjacent channels.  

Finally, a maximum power penalty of 0.37dB on data transmission due to the use of the optical monitoring 
technique has been obtained, see Fig. 3.(b). 

  
 (a) (b) 

Fig. 3. (a) Self-referenced measurements 1 versus AWG port 19 attenuation, crosstalk test versus AWG port 20 attenuation. (b) BER for ONU 
12.5Gb/s transmission @1547.7nm with (OMM=ON) and without monitoring system (OMM=OFF). 

5.  Conclusions 

A new preventive optical monitoring system for remote self-referenced measurement of the drop fibre attenuation in 
WDM-PONs has been described and experimentally validated. An attenuation measurement accuracy of 0.27dB with 
a maximum power penalty of 0.37dB in a 12.5Gb/s transmission has been demonstrated using a general purpose 
platform. The setup is capable of measuring the attenuation of 32 fibers in 8 seconds. 
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