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Abstract: This standard establishes a radio-frequency (RF) reference environment model, test 
methodology, and evaluation process for the performance testing of industrial wireless networks. 
The standard is protocol agnostic as it applies to all wireless protocols intended for use in industrial 
and mission-critical industrial settings in which reliability concerns are essential to the functioning 
of the overlying operational systems, i.e., the industrial sensing and automation system. Industrial 
wireless systems are used for carrying vital sensor, actuator, command, and control information 
that is used for the operation of sensing, optimization, control, and safety applications. This 
standard includes a functional model of radio impairments (aggressors) that represents the RF 
environment. A reference test architecture and process of evaluation and reporting are provided. 
Key performance metrics are described and indicated for the evaluation of the test apparatus, 
the aggressors, and the industrial wireless system under evaluation. Finally, a framework for the 
specification of standardized test profiles is described.

Keywords: IEEE 3388™, industrial automation, industrial wireless, industrial wireless networks, 
system integration and test, wireless performance evaluation
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers. 
These notices and disclaimers, or a reference to this page (https://​standards​.ieee​.org/​ipr/​disclaimers/​), appear 
in all IEEE standards and may be found under the heading “Important Notices and Disclaimers Concerning 
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards 
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus 
development process, which brings together volunteers representing varied viewpoints and interests to 
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic, 
and industry-based expertise in technical working groups. Volunteers involved in technical working groups 
are not necessarily members of IEEE or IEEE SA and participate without compensation from IEEE. While 
IEEE administers the process and establishes rules to promote fairness in the consensus development process, 
IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the soundness 
of any judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties, 
express or implied, concerning all standards, including but not limited to the warranties of merchantability, 
fitness for a particular purpose and non-infringement IEEE Standards documents do not guarantee safety, 
security, health, or environmental protection, or compliance with law, or guarantee against interference with 
or from other devices or networks. In addition, IEEE does not warrant or represent that the use of the material 
contained in its standards is free from patent infringement. IEEE Standards documents are supplied “AS IS” 
and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to 
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and 
issued is subject to change brought about through developments in the state of the art and comments received 
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document should rely upon their 
own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, 
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE 
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus balloting process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English language version published by IEEE is the approved IEEE 
standard.

Use by artificial intelligence systems

In no event shall material in any IEEE Standards documents be used for the purpose of creating, training, 
enhancing, developing, maintaining, or contributing to any artificial intelligence systems without the express, 
written consent of IEEE SA in advance. “Artificial intelligence” refers to any software, application, or other 
system that uses artificial intelligence, machine learning, or similar technologies, to analyze, train, process, or 
generate content. Requests for consent can be submitted using the Contact Us form.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations 
Manual is not, and shall not be considered or inferred to be, the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE or IEEE SA. At 
lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards 
shall make it clear that the presenter’s views should be considered the personal views of that individual rather 
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements 
made by volunteers may not represent the formal position of their employer(s) or affiliation(s). News releases 
about IEEE standards issued by entities other than IEEE SA should be considered the view of the entity issuing 
the release rather than the formal position of IEEE or IEEE SA.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting 
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is 
important that any responses to comments and questions also receive the concurrence of a balance of interests. 
For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board of Governors 
are not able to provide an instant response to comments or questions, except in those cases where the matter 
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any 
person who would like to participate in evaluating comments or revisions to an IEEE standard is welcome 
to join the relevant IEEE SA working group. You can indicate interest in a working group using the Interests 
tab in the Manage Profile & Interests area of the IEEE SA myProject system.1 An IEEE Account is needed to 
access the application.

Comments on standards should be submitted using the Contact Us form.2

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory 

1 Available at: https://​development​.standards​.ieee​.org/​myproject​-web/​public/​view​.html.
2 Available at: https://​standards​.ieee​.org/​about/​contact/​.
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requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and 
data ownership in the context of assessing and using the standards in compliance with applicable laws and 
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These 
include both use by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright 
to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, 
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; https://​www​.copyright​
.com/​. Permission to photocopy portions of any individual standard for educational classroom use can also be 
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old 
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some 
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have 
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended through 
the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.3 For more information 
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.4 Search for standard number and 
year of approval to access the web page of the published standard. Errata links are located under the Additional 

3 Available at: https://​ieeexplore​.ieee​.org/​browse/​standards/​collection/​ieee.
4 Available at: https://​standards​.ieee​.org/​standard/​.
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Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically 
check for errata.

Patents

IEEE standards are developed in compliance with the IEEE SA Patent Policy.5

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the 
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has 
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE SA 
Website at https://​standards​.ieee​.org/​about/​sasb/​patcom/​patents/​. Letters of Assurance may indicate whether 
the Submitter is willing or unwilling to grant licenses under patent rights without compensation or under 
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair discrimination 
to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries 
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions 
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are 
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the 
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility. 
Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

Technologies, application of technologies, and recommended procedures in various industries evolve over 
time. The IEEE standards development process allows participants to review developments in industries, 
technologies, and practices, and to determine what, if any, updates should be made to the IEEE standard. 
During this evolution, the technologies and recommendations in IEEE standards may be implemented in ways 
not foreseen during the standard’s development. IEEE standards development activities consider research 
and information presented to the standards development group in developing any safety recommendations. 
Other information about safety practices, changes in technology or technology implementation, or impact 
by peripheral systems also may be pertinent to safety considerations during implementation of the standard. 
Implementers and users of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, data privacy, and interference protection practices and all 
applicable laws and regulations.

5 Available at: https://​standards​.ieee​.org/​about/​sasb/​patcom/​materials/​.
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Introduction

This introduction is not part of IEEE Std 3388-2025, IEEE Standard for the Performance Assessment of Industrial 
Wireless Systems.

This standard establishes a radio-frequency (RF) reference environment model, test methodology, and 
evaluation process for the performance testing of industrial wireless networks. The standard is protocol 
agnostic as it applies to all wireless protocols intended for use in industrial and mission-critical industrial 
settings in which reliability concerns are essential to the functioning of the overlying operational systems 
(i.e., the industrial sensing and automation system). Industrial wireless systems are used for carrying vital 
sensor, actuator, command, and control information that is used for the operation of sensing, optimization, 
control, and safety applications. This standard includes a functional model of radio impairments (aggressors) 
that represents the RF environment. A reference test architecture and process of evaluation and reporting are 
provided. Key performance metrics are described and indicated for the evaluation of the test apparatus, the 
aggressors, and the industrial wireless system under evaluation. Finally, a framework for the specification of 
standardized test profiles is described.
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1.  Overview

1.1  Scope

Industrial wireless systems are used for carrying sensor, actuator, and control information for operational 
usage. This standard establishes a functional model for radio-frequency (RF) industrial wireless performance 
degradation factors (i.e., aggressors); a reference test architecture for the performance evaluation of industrial 
wireless systems; a transparent performance assessment process for test planning, evaluation, and reporting; 
and instructions for establishing profiles to tailor the process for specific industries, applications, and scenarios. 
The standard applies to all wireless networks for use in industrial settings in which reliability and latency 
concerns are important to the functioning of the underlying operational systems. Performance degradation 
factors considered include physical and electromagnetic (EM) forms of wireless signal degradation. The 
standard does not cover the specifics of hardware implementations, the underlying algorithms used to produce 
RF aggressors, or how the industrial wireless networks (IWNs) being evaluated operate within the specified 
test environments.

1.2  Purpose

The purpose of this standard is to establish a functional model for RF industrial wireless performance 
aggressors; to provide a reference test architecture for the performance evaluation of industrial wireless 
systems; to provide a transparent performance assessment process for test planning, evaluation, and reporting; 
and to provide procedures for establishing profiles to tailor the process for specific industries, applications, and 
scenarios. Use of this standard enhances the performance of industrial wireless systems for various scenarios 
and advances the adoption of wireless technology as a reliable mode of communications for industrial and 
other operational environments.

1.3  Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard 
and from which no deviation is permitted (shall equals is required to).6,7

6 The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe 
unavoidable situations.
7 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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The word should indicates that among several possibilities one is recommended as particularly suitable, 
without mentioning or excluding others; or that a certain course of action is preferred but not necessarily 
required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard (may equals 
is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or causal (can 
equals is able to).

1.4  Organization

This standard provides a comprehensive technological overview and process for the evaluation of industrial 
wireless system, which will be used as a primary mode of communications for mission-critical and time-
sensitive applications. This standard is used by those persons deploying a new wireless solution, upgrading an 
existing wireless solution, troubleshooting an existing wireless deployment, or evaluating wireless solution 
options for use in their enterprise. The standard is intended to provide knowledge of industrial wireless systems 
testing and a transparent process for industrial wireless technology users to better anticipate the expected 
performance of their deployed wireless networks. This document is organized as follows:

Clause 1, Clause 2, and Clause 3 provide the scope and purpose of the document, as well as definitions, 
acronyms, and abbreviations. The reader should refer to the lists of definitions, acronyms, and abbreviations in 
these clauses for clarifications when terminology is not made explicitly clear in the main body text.

Clause 4 introduces both industrial automation systems and industrial wireless systems followed by a 
discussion of the importance of wireless networking within those systems.

Clause 5 provides the functional model that includes a theoretical overview of automation systems and a 
theoretical overview of communications systems within the context of the industrial environment. Following 
that, the clause provides a taxonomy and description of various factors, which degrade industrial wireless 
system performance in terms of reliability and latency. These factors are referred to as “aggressors,” which is 
an apt term for conditions affecting industrial wireless systems.

Clause 6 provides a reference architecture for testing industrial wireless performance. The reference test 
architecture is a functional model of the test apparatus that would be used to evaluate a wireless system under 
test. The clause then expands upon the reference test architecture providing a standard set of recommended 
test approaches (i.e., methods ranging from an anechoic chamber method to on-site over-the-air testing in-situ 
method) to be used for the evaluation of an industrial wireless system. These methods are to be used when 
following this standard.

Clause 7 provides the key performance metrics to be considered when evaluating an industrial wireless 
system’s performance. These metrics are divided into test apparatus characterization performance metrics and 
informational performance metrics of the wireless network being evaluated.

Clause 8 through Clause 13 provide the actual process by which an industrial wireless system is evaluated, 
given the information provided in the previous clauses. The users of this standard will employ this process 
to identify the properties of the network being evaluated, to identify the expected aggressors, to execute 
performance testing by utilizing the reference test architecture, and to identify the desired performance 
indicators to be recorded. Stakeholders will then utilize the results to make informed decisions on whether and 
how to deploy the wireless system given the performance indicated by the measured results.

Clause 14 describes profiles. Profiles are preplanned strategies for the performance evaluation of a specific 
wireless system or a class of wireless systems for a specific set of conditions or scenario that is of interest to 
a group of end users or an industry. The process for specifying a profile is described. Standardized profiles 
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are defined individually within this standard as sub-numbered documents using the traditional IEEE dot 
convention, such as IEEE 3388.N, where N is designated as a number or letter.

Annexes are included to provide supplemental information for the reader.

2.  Normative references
There are no normative references for this standard.

3.  Definitions, acronyms, and abbreviations

3.1  Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary 
Online should be consulted for terms not defined in this clause.8

adjacent channel interference (ACI): Radio-frequency (RF) energy that is adjacent to the channel containing 
a desired signal.

adjacent channel rejection (ACR): The ability of the receiver to suppress adjacent channel interference.

aggressor: Any physical manifestation that degrades communications performance.

antenna: A device that converts electrical energy into propagating electromagnetic waves or the reverse.

bandwidth: The amount of spectrum occupied by a signal defined by the difference between the uppermost 
and lowermost frequencies in a continuous band of frequencies.

bit rate: The number of transmitted or received bits that were observed during a measurement period. The 
average or peak amount of data transmitted during an interval of time. This is represented as bits per second 
(bps).

carrier: A single frequency sinusoidal signal represented by a vertical line or spike in frequency.

channel: A term used to identify a wireless communications link and includes the characteristics of the entire 
path of information flow from transmitter to receiver. A channel is defined by electrical and electromagnetic 
characteristics of the transmission medium, such as bandwidth and distortions.

clutter: Objects in the surrounding environment that affect radio wave propagation by the effects of blockage, 
reflection, and diffraction.

duty cycle: The rate at which a wireless channel is active, usually represented as a percentage of time.

dynamic range: The difference between the maximum and minimum received signal power. A large dynamic 
range is particularly helpful in accommodating strong adjacent channel interference that leaks past radio-
frequency filtering.

error rate: The proportion of failed requests or operations (such as received bits, symbols, or frames) relative 
to the total number of requests or operations over a given period

8IEEE Standards Dictionary Online is available at: https://​dictionary​.ieee​.org. An IEEE Account is required for access to the dictionary, 
and one can be created at no charge on the dictionary sign-in page.
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frequency hopping (FH): A process by which the carrier frequency changes during or between transmissions 
according to a predefined synchronized method.

interference: Radio-frequency (RF) energy, typically in the RF band of interest, that disrupts communications 
by inhibiting the ability of a receiver to decode a desired transmission. Sources of interference could include 
anything that radiates electromagnetic energy, such as machinery and undesirable radio devices.

jammer: A source of interference used to intentionally degrade or prohibit communications.

jitter: Variation in latency.

latency: Time delay between the start of transmission and the end of reception measured in units of time.

link budget: Calculations that predict the probability that a transmission will be successfully detected and 
decoded by the receiver. A link budget will account for transmission power, signal formatting, noise, signal 
distortions, interference, receiver characteristics, and link reliability requirements.

link margin: The difference in decibels (dB) between the ability of a receiver to successfully receive 
a transmission and the expected minimum received power. A link margin of 10 dB indicates that a signal 
could be attenuated by an additional factor of 10 before it can no longer be received. A link margin should 
accommodate reasonable unexpected attenuations, distortions, and interference not directly addressed by the 
link budget.

machine noise: An unintentional generation and propagation of electromagnetic energy from operational 
equipment.

mean: The mean is the arithmetic average of the data values and provides an indication of the central tendency 
of the data.

median: The median is the middle value of the data when the values are arranged in order and provides an 
alternative measure of the central tendency that is less affected by extreme values.

mode: The mode is the value that occurs most frequently in the data and provides an indication of the most 
common value or category.

modulation: The method by which information is used to modify the behavior of a radio-frequency carrier. 
Different modulations exist, such as amplitude modulation, frequency modulation, and phase modulation. 
Digital modulations are discrete versions of the above modulations. Common modulations used in industrial 
communications include binary phase shift keying (BPSK), quadrature phase shift keying (QPSK), and 
quadrature amplitude modulation (QAM), among others.

NOTE—As an example, IEEE 802.11 uses a combination of BPSK, QPSK, and QAM depending on channel quality.9

outliers: A statistical outlier is a data point or observation that differs significantly from other data points in a 
dataset. It is an observation that falls outside the typical range of values for the data.

payload: The information being transmitted. The size of the payload factors into transmission duration. 
All communication systems have a limit to the size of a payload before fragmentation is required. Not all 
communication systems support fragmentation. At the lowest layers of a communication system, the payload 
includes all data encoding and framing.

9Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement this 
standard.
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polarization: The orientation of the directionality of electromagnetic waves produced by an antenna. Common 
polarization schemes are vertical, horizontal, and circular.

power in decibels: A logarithmic representation of a power relative to a reference. The common notations, 
dBW and dBm, represent power levels relative to 1 W and 1 mW, respectively. The notation, dB, denotes a 
ratio of two numbers of the same units and should not be used to represent units of power or amplitude since 
they are not ratios.

quartiles: The statistical quartiles of a data set are values that divide the data into four equal parts and provide 
an indication of the spread of the data across different percentile ranges.

radio-frequency interference (RFI): Electromagnetic interference found in the radio bands utilized by 
communications equipment.

range (radio): The maximum distance of separation between transmitter and receiver at which an acceptable 
quality of service of communications is possible.

range (statistics): The range is defined as the difference between the maximum and minimum values in the 
data and provides an indication of the total spread of the data.

receiver: The device responsible for decoding incoming transmissions in accordance with an established 
protocol.

selectivity: The ability of a device to decode a transmission on one frequency without interference from 
transmissions on other frequencies.

sensitivity: The lowest power level required to enable an acceptable quality of service of communications. 
Sensitivity is usually measured or specified in units of power, such as milliwatts, power spectral density, or 
milliwatts per hertz.

signal-to-noise ratio (SNR): Thr ratio of signal power to naturally occurring emissions such as thermal noise 
and cosmic background radiation. Maximizing SNR is the primary goal of wireless communications.

signal-to-noise-and-interference ratio (SNIR): Ratio of signal power to the sum of naturally occurring noise 
power and power from interference. Minimizing the contribution of interference to SNIR is an important goal 
of a wireless communications system.

standard deviation: The standard deviation is defined as the square root of the variance and provides an 
indication of the typical amount of variation in the data.

transmit power: The average amount of radio-frequency energy per unit of time emitted by the transmit 
antenna. This is typically specified linearly in watts, or logarithmically in dBW or dBm.

transmitter: The device responsible for transmitting information wirelessly.

variance: The variance of a data set is a measure of the spread or variability of the data around the mean and is 
calculated as the average of the squared differences between each data value and the mean.
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3.2  Acronyms and abbreviations

AA	 acquiring authority
AC	 aggressor capture
ACR	 adjacent channel rejection
AGV	 automated guided vehicle
AM	 amplitude modulation
AOA	 angle of arrival
AP	 access point
BER	 bit-error rate
BPSK	 binary phase shift keying
CDF	 cumulative density function
CIR	 channel impulse response
DCS	 distributed control systems
EM	 electromagnetic
ERP	 effective radiated power
FA	 factory automation
FH	 frequency hopping
FM	 frequency modulation
FSPL	 free space path loss
HVAC	 heating, ventilation, and air conditioning
HMI	 human-machine interface
ICS	 industrial control system
IO	 input-output
ISM	 industrial, scientific, and medical
IWN	 industrial wireless network
IWS	 industrial wireless system
LOS	 line of sight
LSB	 large sectorized blockage
MCSI	 modulation and coding scheme index
MIG	 metal inert gas
NC	 network capture
NTP	 network time protocol
OTA	 over the air
PA	 process automation
PAPR	 peak-to-average power ratio
PDP	 power delay profile
PER	 packet error rate
PL	 path loss
PLC	 programmable logic controllers
PLR	 packet loss rate
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PM	 performance metric
PTP	 precision time protocol
PWM	 pulse wave modulated
PWN	 protected wireless network
QAM	 quadrature amplitude modulation
QPSK	 quadrature phase shift keying
QoS	 quality of service
RCE	 radio communications equipment
RF	 radio frequency
RFC	 reference clock source
RFEC	 radio-frequency environment control
RFI	 radio-frequency interference
RSQI	 received signal quality indicator
RSSI	 received signal strength indicator
RTA	 reference test architecture
RTT	 round trip time
RVC	 reverberation chamber
SCADA	 supervisory control and data acquisition
SDR	 software-defined radio
SI	 system integrator
SIR	 signal to interference ratio
SJR	 signal-to-jamming ratio
SNIR	 signal-to-noise-and-interference ratio
SNR	 signal-to-noise ratio
SSA	 statistical summary analysis
SSB	 small sectorized blockage
SUT	 system under test
TC	 test case
TCONF	 test configuration
TG	 traffic generation
TIG	 Tungsten inert gas
TM	 test methodology
TO	 test orchestration
TP	 test plan
TR	 test report
TS	 time stamping
VFD	 variable frequency drive
VSD	 variable speed drive
VSG	 vector signal generator
WLAN	 wireless local area network
WPAN	 wireless personal area network
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