RSoft Application Gallery:
Multipath Interference (MPI)

Tools Used: OptSim Circuit

Multipath interference (MPI) plays a major role in optical communication links, especially in FTTx PON
architecture where splitter-based distribution causes reflections from each splitter. Isolators can help
mitigate this problem but they are not very suitable for passive networks due to their insertion loss.

This application shows how to take advantage of OptSim Circuit's bi-directional propagation capabilities to
model MPI. The layout of a 1the data link under consideration is shown in Fig. 1.

e Multipath Interterence .

Ey

Ek =

Figure 1: Layout of the topology to study multipath interference effects

The example consists of a link of two spans of fibers. The bi-directional fiber model includes bidirectional
optical signal propagation, a main cause of MPI. Three bi-directional connectors between the transmitter,
the receiver and the fiber spans create two closed loops where the optical signal is enclosed and circulates
back and forth. The bidirectional connectors enable adjusting the optical insertion loss and return loss [1],
thereby physically creating a backward propagating optical signal.

Figure 2 shows a received eye diagram for the case when return loss at bidirectional connectors is minimal.
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Figure 2: Received eye diagram for a weakly reflected signal

As the reflections become stronger and undergo multiple passes, the impact on the quality of the
transmission as evident from the eye diagrams of Fig. 3.
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Figure 3: Impact of MPI: Received eye diagrams for strong (left) and sever (right) MPI
As evident from the eye diagrams, stronger are the reflections, worse is the link performance.
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