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Disclaimer

About the Catalog of Regulatory Science Tools

The enclosed tool is part of the Catalog of Regulatory Science Tools, which provides a peer-
reviewed resource for stakeholders to use where standards and qualified Medical Device
Development Tools (MDDTSs) do not yet exist. These tools do not replace FDA-recognized
standards or MDDTs. This catalog collates a variety of regulatory science tools that the FDA's
Center for Devices and Radiological Health's (CDRH) Office of Science and Engineering Labs
(OSEL) developed. These tools use the most innovative science to support medical device
development and patient access to safe and effective medical devices. If you are considering
using a tool from this catalog in your marketing submissions, note that these tools have not
been qualified as Medical Device Development Tools and the FDA has not evaluated the
suitability of these tools within any specific context of use. You may request feedback or
meetings for medical device submissions as part of the Q-Submission Program.

For more information about the Catalog of Regulatory Science Tools,
email RST_CDRH@fda.hhs.gov.
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1. Introduction / Scope

The purpose of this document is to describe and provide instructions for a test method for
evaluating medical device immunity to proximity fields from 5G FR1 wireless communication
equipment. This method can be applied to medical devices, including in vitro diagnostic products,
and accessories that are electrically powered or that contain electrical or electronic circuitry.

This RST does not establish minimum acceptable performance for a device under test (DUT), nor
does it provide immunity test pass/fail criteria. The user may specify their own acceptance criteria
based on testing needs for the DUT. The user may consider referring to applicable FDA-recognized
consensus standards such as IEC 60601-1-2:2014/AMD1:2020 or ISO 14708-1:2014 for more
information [1].

2. Immunity Test Method for 5G FR1 Proximity Fields
2.1 Test Modulation

A set of representative test modulations were developed based on a data analysis of 5G FR1
signals [2]. These are summarized in Table 1 below:

Table 1 - Representative test signals for 5G FR1 emissions.
SEGE] Duty Cycle Pulse
Type (DC) Repetition Rate (PRR)
5G NR FR1-FDD (20£2) % 1 kHz, 2 kHz, 4 kHz + 10 Hz
5G NR FR1-TDD (20+£2) % 1 kHz, 2 kHz, 4 kHz + 10 Hz

2.2 Exposure Method

The developed test signals are intended to be used with various exposure methods based on the
user’s testing needs for a given DUT. This may include EMC test methods described by consensus
standards, including FDA-recognized standards such as IEC 60601-1-2:2014/AMD1:2020 [1], IEC
61000-4-3:2020 [3], or ISO 14708-1:2014 [4] and its particular standards depending on the DUT2.

1 FDA recognizes consensus standards IEC 60601-1-2:2014/AMD1:2020, ISO 14708-1:2014, and some associated
particular standards, including ISO 14708-2:2019, I1SO 14708-3:2017, I1SO 14708-5:2020, ISO 14708-6:2019, and I1SO
14708-7:2019. It should be noted that FDA does not recognize ISO 14708-4:2022.

2 Although IEC 61000-4-3:2020 is not recognized by FDA, an earlier version of the standard (IEC 61000-4-

3 Ed. 3.2 b:2010) is a normative reference in IEC 60601-1-2:2014/AMD1:2020.
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2.3 Immunity Test Level

The user may choose an immunity test level based on their DUT’s intended user environment.
One illustrative example approach is to choose an immunity test level, E [V/m], as:

6
E=—+P
VP

where P is the maximum power in W and d is a user-specified minimum separation distance in
m. For example, per ETSI TS 38.101-1 V17.7.0 (2022-10), 5G FR1 user equipment is limited to 23
dBm output power, with a tolerance of +2/-3 dBm [5], so an example immunity test level could
be calculated as 11.3 V/m for an output power of 25 dBm and a separation distance of 30 cm.

NOTE: This example is illustrative only and does not represent FDA recommendations.

2.4 Carrier Frequency

Some representative FR1 frequency bands for 5G wireless communication equipment operating
in the US include n2, n5, n12, n25, n29, n41, n48, n66, n70, n71, and n77 [5]. A test frequency
centered in each band along with the modulation from Table 1 may provide representative test
signals for assessing DUT immunity to 5G FR1 emissions.

2.5 Test Signals

Table 2 — Representative test frequencies corresponding to frequency bands for 5G operating in the US

Test frequency NR Operating Duplexing
(MHz) Bands
658 617 to 698 n71 FDD
723 699 to 746 nl2, n29 FDD
859 824 to 894 n5 FDD
1738 n2, n25
1923 1695 to 2200 n6(,5, n76 FDD
2098
2593 2496 to 2690 n41 TDD
3600
3900 3300 to 4200 n48, n77 TDD
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