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Introduction

The Passive Intermodulation (PIM) handling for Base Stations study item was approved at RAN4#56 [1]. This contribution identifies mechanisms responsible for the creation of PIM and offers text for the technical report.
Discussion

Passive Intermodulation (PIM) can be generated by any part of the system between the transceiver up to and including the antenna (see Figure 1). PIM is caused by the frequency mixing that occurs when the electrical or electromagnetic characteristics of any part or interface in the system is nonlinear. Any of the elements including the connectors, jumper cables, duplexer, filters, feeder cables or the antenna are potential sources of PIM.
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Figure 1 RF transmission network

Nonlinearities will always be present in components and interfaces due to material imperfections. However, the impact of these nonlinearities is manageable when quality materials and finishes are used. 

Defects in component design, system design or workmanship can contribute to PIM generation. For example, sharp edges between connectors can cause corona generation. Paramagnetic materials (e.g., stainless steel) display a magnetic hysteresis effect at high power levels. Components assembled with insufficient torque or mating pressure may result in reduced area of contact which encourages corrosion and concentrates current flow in smaller areas, which exacerbates any material or contact flaws.

Other nonlinearities may arise from contact between dissimilar metals or from corrosion due to environmental exposure. Contact with environmental debris (e.g,. leaves from trees) can create temporary PIM sources. Note that these sources of PIM are not static. This emphasizes the need for regular performance monitoring.
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Passive Intermodulation (PIM) can be generated by any part of the system between the transceiver up to and including the antenna (see Figure 1). PIM is caused by the frequency mixing that occurs when the electrical or electromagnetic characteristics of any part or interface in the system is nonlinear. Any of the elements including the connectors, jumper cables, duplexer, filters, feeder cables or the antenna are potential sources of PIM.
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Figure 2 RF transmission network

Nonlinearities will always be present in components and interfaces due to material imperfections. However, the impact of these nonlinearities is manageable when quality materials and finishes are used. 
Defects in component design, system design or workmanship can contribute to PIM generation. For example, sharp edges between connectors can cause corona generation. Paramagnetic materials (e.g., stainless steel) display a magnetic hysteresis effect at high power levels. Components assembled with insufficient torque or mating pressure may result in reduced area of contact which encourages corrosion and concentrates current flow in smaller areas, which exacerbates any material or contact flaws.
Other nonlinearities may arise from contact between dissimilar metals or from corrosion due to environmental exposure. Contact with environmental debris (e.g,. leaves from trees) can create temporary PIM sources. Note that these sources of PIM are not static. This emphasizes the need for regular performance monitoring.
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