
The transition to LTE networks 
increase the risk of interference. 
RF engineers maintain that PIM is 
emerging as a rising threat to these 
complex networks, as LTE services 
are being overlaid onto older 2G 
and 3G services. Additional 
developments that increase the risk 
of PIM include:

• Equipment co-location

• Higher traffic levels

• Expanded data usage

• Higher data rates

• The expansion of 
 in-building coverage

Implementing new technologies without adding PIM

What is PIM? 
PIM is the nonlinear mixing of 
two or more frequencies in a 
passive circuit. The mixing 
generates unwanted distortion. 
This becomes a problem if it 
occurs at a frequency within the 
receive band AND at a high 
enough level that interferes 
with the signal.

Industry insiders refer to PIM as 
the “rusty bolt effect,” because it 
is impacted by a number of 
variables, including heavy 
machinery, nearby cell phones, 
metal objects, fences, site 
equipment and virtually any 
object within the field of 
the RF path.

How complex have
LTE networks become? 
1By 2021, over 90% of the world´s 
population will be covered by mobile 
broadband networks

Proactive, not reactive
As wireless technology continues to evolve, adding 
complexities to existing networks, the risk of PIM will 
continue to increase. Proper connection practices and 
accurate PIM testing are more important than ever—a 
proactive approach that minimizes disruptions while 
accommodating future developments.

Click on the icons below to download the CommScope 
PIM testing calculators to gain insight into your 
system’s infrastructure, the first step toward 
optimizing your network.

The test process
During PIM testing, two test signals 
are introduced into the DUT. If they 
encounter a nonlinear junction, mixing 
occurs, which generates PIM. If the PIM 
test falls within the service provider’s 
specifications, many proceed with dynamic testing, 
which can identify loose connections.

Quick Reference Guide 

Data needs are growing dramatically,
making network modernization critical
But adding new technologies is not without its challenges. The key is 
implementing change without adding passive intermodulation (PIM).
No small feat.

Accurate field testing is critical
To minimize and control these threats, advanced wireless service 
technicians and installers must be able to accurately test for PIM in 
the field. It’s a delicate undertaking—one that requires trained 
expertise to ensure the network being tested remains unaltered.

The Rusty
Bolt Effect
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1. Test conditions
2. The test setup
3. The test

Test conditions,
setup and procedures
PIM levels are extremely 
sensitive to testing, which makes 
testing in the field especially 
challenging. Three key elements 
must be observed to 
ensure accuracy:
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Mobile subscriptions by technology (billion)

5G
10 Gbs/s

2-2.5G
384 Kbit/s

3G
14.4 Mbit/s

4G/LTE
100 Mbit/s

Validate all test equipment: Test the entire PIM station setup 
without the device under test (DUT). A residual system test 
should then include all testing adapters and cables. 
The residual system PIM must be at least -10dB better than the 
specification for the DUT.

Use low intermodulation (IM) loads: This avoids resistive load 
elements, such as braided cables. A high-power load has poor 
IM because of the absorbing element. 

Ensure the cable ends are properly prepped: Irregularities in 
the cable can impact PIM readings.

Minimize the number of adapters: Cable connections are a 
common source of PIM. If adapters are used, ensure they are new.

Ensure all connections are properly torqued:
Set the torque wrench to the connector 
manufacturer’s recommended torque value. 
This ensures accurate testing. 
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To ensure a reliable test, observe 
these five key practices:

http://www.commscope.com/Resources/Calculators/

