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Introduction

The Passive Intermodulation (PIM) handling for Base Stations study item was approved at RAN4#56 [1]. This contribution discusses aspects of PIM testing and offers text to be added to the technical report.
Discussion

External PIM test equipment
Test equipment for the measurement of PIM is available from a variety of vendors [2]. These devices typically employ a pair of sinusoidal signal generators combined via narrowband filters as a signal source and a high-sensitivity receiver for measuring the resulting PIM products. The signal generators are used to emulate base station transmitters, so the output power of each generator is typically close to 43 dBm. The narrowband filters are required to minimize internal intermodulation products.

PIM products become significant at levels below the noise floor of base station receivers. PIM testers must therefore very sensitive but at the same time exhibit excellent intermodulation performance so that PIM products from the system under test are not masked. PIM testers are often designed for portability as they are frequently used for on-site troubleshooting.

Care must be exercised in the use of external generators so that they do not contribute to the measured intermodulation. This includes calibration and proper connection to the system under test.

A limitation of external PIM testers is that they must be physically connected to the system under test. This disturbs the system under test in that connectors must be undone and the impedance of the tester is not likely to be identical to that of other elements of the system which are removed.

Going forward, antennas and feeder systems will be expected to maintain absolute PIM levels while carrying greater power. Existing testers typically provide excitation of 2 × 20W. This will not be sufficient as multi-carrier and carrier aggregation systems which provide > 2 carriers become more common.

Integrated PIM measurement

Base stations may provide integrated means for characterizing the PIM performance of antenna and feeder systems. These systems maybe preferred over external systems as PIM is characterized with operational signal types and power levels in the system as installed. Integrated PIM measurement also has the advantage that it can be integrated with the product’s alarm and monitoring system, so it can be invoked from a central maintenance site as-needed.
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Testing aspects

External PIM test equipment
Test equipment for the measurement of PIM is available from a variety of vendors [2]. These devices typically employ a pair of sinusoidal signal generators combined via narrowband filters as a signal source and a high-sensitivity receiver for measuring the resulting PIM products. The signal generators are used to emulate base station transmitters, so the output power of each generator is typically close to 43 dBm. The narrowband filters are required to minimize internal intermodulation products.

PIM products become significant at levels below the noise floor of base station receivers. PIM testers must therefore very sensitive but at the same time exhibit excellent intermodulation performance so that PIM products from the system under test are not masked. PIM testers are often designed for portability as they are frequently used for on-site troubleshooting.

Care must be exercised in the use of external generators so that they do not contribute to the measured intermodulation. This includes calibration and proper connection to the system under test.

A limitation of external PIM testers is that they must be physically connected to the system under test. This disturbs the system under test in that connectors must be undone and the impedance of the tester is not likely to be identical to that of other elements of the system which are removed.

Going forward, antennas and feeder systems will be expected to maintain absolute PIM levels while carrying greater power. Existing testers typically provide excitation of 2 × 20W. This will not be sufficient as multi-carrier and carrier aggregation systems which provide > 2 carriers become more common.

Integrated PIM measurement

Base stations may provide integrated means for characterizing the PIM performance of antenna and feeder systems. These systems maybe preferred over external systems as PIM is characterized with operational signal types and power levels in the system as installed. Integrated PIM measurement also has the advantage that it can be integrated with the product’s alarm and monitoring system, so it can be invoked from a central maintenance site as-needed.
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