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Recommendation ITU-T K.149

Passive intermodulation test methods of array antenna systems
In mobile communication systems

Summary

Recommendation ITU-T K.149 specifies methods for measuring the passive intermodulation level of
array antenna systems in mobile communication systems, including test equipment and test
procedures.

This Recommendation covers the following frequency ranges, but is not limited to the following
ranges: LTE 700, APT 700, LTE 800, Cellular 850, E-GSM 900, DCS 1800, PCS 1900, AWS
1700/2100, UMTS 2100 and LTE 2600 operating bands.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall” or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2021

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Introduction

With the development of mobile communications, the data carried in the fixed bandwidth has
increased rapidly. There are many signals of different frequencies in the same transmission
medium. Since the transmission medium has certain nonlinear characteristics, when two or more
signals with multiple different frequencies are mixed into the passive components, intermodulation
products of different amplitudes are produced at other frequencies. This is called passive
intermodulation (PIM).

Passive components include antennas, radio frequency (RF) feeders, connectors, filters, diplexers,
directional couplers, RF termination loads, and attenuators, etc. When the passive intermodulation
falls within the receiving band of a base station, the sensitivity of the receiver is reduced, resulting
in a decrease in the quality of the call or the carrier-to-interference ratio (C/1) of the system.

With the gradual large-scale commercialization of 4G LTE and 5G networks, the number of
communication systems and the number of users have greatly increased. Therefore, the design of
communication systems requires the use of limited spectrum resources to be as efficient as possible,
and passive intermodulation distortion becomes an important factor limiting the system capacity.
Massive multi-input multi-output (MIMQO) antennas are key technologies in the 5G era, and more
post-stage passive components will be introduced, thus bringing more challenges to R&D and
testing. In order to reduce this interference, it is very important to perform strict PIM testing on
passive components during their production.

This Recommendation provides a reference for the passive intermodulation (PIM) level
measurement of array antennas in mobile communication systems.
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