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FIBER TESTING

The Unique Test Challenges  
Of PON Deployment
Part 2 of a two-part article details troubleshooting procedures for a passive optical 
network in operation. Part 1 described testing procedures at the time a passive optical 
network is installed.

By Michael Scholten / AFL

Most fiber optic networks are deployed 
as point-to-point connections. When 
a fault occurs in the point-to-point 

fiber, all traffic through that fiber is disrupted. 
Traffic is typically rerouted to a spare fiber, and 
the failed fiber may be tested using the same 
tools and techniques as for out-of-service fibers.

Fiber-to-the-home (FTTH) passive optical 
networks (PONs) are deployed with point-to-
multipoint connections. An optical line terminal 
(OLT) in a central office transmits downstream 
traffic at 1490 nm or 1550 nm. This traffic is 
passively split, and identical copies are delivered 
to 32, 64 or even 128 subscribers connected to 
the PON. Upstream communications at 1310 
nm from each subscriber are recombined in the 
optical splitter and transmitted back to the OLT 
over the same fiber.

Unlike a point-to-point network, a PON 
may have one or only a few subscribers 
experiencing loss of service while others 
remain in service. Troubleshooting at the 
failed subscriber locations must not interfere 
with communications to existing in-service 
subscribers. Additionally, troubleshooting 
equipment must be able to perform its function 
in the presence of live traffic signals. This creates 
unique requirements for optical time-domain 
reflectometers (OTDRs) used to troubleshoot 
live (in-service) PONs.

When one or only a few subscribers lose 
service while other subscribers on the same 
PON continue to receive service, there are 
several possible causes:

• Equipment or connection problem inside the 
customer premises

• Failed optical network terminal (ONT) at 
the customer premises

• Fault in the distribution or drop fiber from 
the splitter to the subscriber

• Fault introduced at the splitter connection 
to the subscriber’s distribution or drop fiber 
(for example, a macrobend introduced while 
adding another subscriber or inadvertently 
disconnecting the distribution or drop fiber 
to an active subscriber).

If some but not all subscribers are affected in 
an FTTx PON built using distributed splitter 
architecture, it is possible that all affected 
customers are served from a single secondary 
splitter. In this case, likely causes include

• Fault in the distribution fiber serving the 
secondary splitter

• Fault in the secondary splitter itself.

In either case, a fault in the feeder fiber or 
a failure within the OLT at the central office is 
not likely, as subscribers who are still receiving 
service also share the feeder fiber and OLT. 

Troubleshooting normally requires a visit 
to the subscriber premises. A recommended 
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troubleshooting process is illustrated  
in Fig. 1.

TEST PROCEDURE FOR 
TROUBLESHOOTING A  
LIVE PON
1 Use an active ONT identifier to 

determine whether the ONT at the 
subscriber premises is responding to 
downstream signals from the OLT. 

The active ONT identifier 
clamps onto 900 µm buffered fiber 
or 2 mm or 3 mm jacketed fiber and 
senses and reports the presence or 

absence of the 1310 nm upstream 
response from an active ONT.

2 If an active ONT is detected, the 
fault is either an equipment problem 
or a connection problem inside the 
customer premises (most likely) or 
the ONT itself (less likely). Optical 
tests at the ONT are unlikely to 
resolve the problem.

3 If an active ONT is not detected, 
the fault may be a failed ONT or 
a fault in the splitter, distribution 
or drop fiber connecting the feeder 
fiber to the subscriber.

4 In this case, disconnect the drop 
fiber from the ONT and inspect 
and clean the optical connectors on 
the drop fiber and the ONT. If a 
damaged optical connector is found 
on the drop fiber, replace, clean and 
inspect the new connector before 
proceeding. If a damaged optical 
connector is found on the ONT,  
the ONT likely will have to be 
swapped out.

5 If connectors are clean and 
undamaged, use a PON power meter 
to check the downstream power 
level at the ONT. Some OTDRs, 
such as AFL’s FLX380 FlexTester, 
include a PON power meter 
integrated into the OTDR port, 
enabling immediate detection and 
measurement of downstream power 
levels at both 1490 and 1550 nm.

6 If the measured downstream power 
levels are acceptable, the problem is 
likely a failed ONT. Swap out the 
ONT, clean and reconnect the drop 
fiber and verify that the ONT is 
synchronized to the upstream OLT.

7 If the measured downstream 
power levels are not acceptable, 
the problem is likely a fault in the 
distribution or drop fiber or a fault 
introduced at the splitter in the 
fiber distribution hub. In this case, 
connect a live PON OTDR to the 
drop fiber and initiate an upstream 
OTDR test using the out-of-band 
1625 nm or 1650 nm wavelength. 
To prevent disrupting service on 
the live PON, select an OTDR that 
prevents the user from initiating 
1310 nm, 1490 nm or 1550 nm 
OTDR tests when live traffic is 
present but allows a test at 1625 nm 
or 1650 nm. The live PON OTDR 
must also include a filter to prevent 
downstream traffic at 1490 nm 
or 1550 nm from interfering with 
OTDR operation.

8 Some OTDRs also allow the 
operator to test only the customer 
fiber (distribution and drop) or to 
test through the splitter. Unless 
multiple customers are affected, 
the problem is most likely in the 
distribution and drop fiber, so 

Fig. 1: Troubleshooting a Live PON
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testing only the distribution and 
drop fiber is a good bet.

9 Review the 1625 nm trace and event 
table to determine if there is a break 
or any excess losses or reflections 
in the distribution and drop fibers. 
If so, locate the problem, repair 
the fault and verify the fix by 

rescanning the fiber using the same 
1625 nm test. 

To precisely pinpoint 
macrobends or breaks within a 
splice enclosure or an access point, 
disconnect the OTDR and connect 
a visual fault locator (VFL, a visible 
red laser). Enable the VFL and look 

for the point where the fault causes 
red light to escape from the fiber.

10 If no excess losses or reflections 
were identified in the OTDR trace, 
rescan the FTTx PON from the 
same location at 1625 nm using 
the “Test through Splitter” setup. 
This will provide a trace of the 
distribution and drop fibers with 
sufficient dynamic range to see 
through the splitter and measure 
the splitter loss. As other probable 
causes have been eliminated, likely 
problems are a break or macrobend 
at the splitter or a disconnection of 
the splitter from the distribution 
fiber. These problems will manifest 
themselves either as excess loss  
at the splitter or as the fiber end 
being detected at the splitter.  
Repair the fault and verify the fix  
by rescanning the fiber using the 
same setup.

11 Once fiber restoration is complete, 
verify that the proper downstream 
power levels are available at the 
end of the drop fiber, clean and 
reconnect the drop fiber to the 
ONT and verify that the ONT is 
synchronized to the upstream OLT.

In summary, FTTx PONs present 
unique installation verification 
and maintenance troubleshooting 
challenges. These challenges are 
effectively overcome when technicians 
understand FTTx PON architecture 
and are equipped with tools designed to 
address the unique test requirements of 
FTTx PONs. v
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