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1 Introduction
In R4-2220251 [1], there are two open issues listed in the way forward, one of which is as follows.
“2. Experiment with radiated immunity and radiated emissions tests and try to identify if there are significant difference among the different RATs. Some coordination is needed to decide which setups are relevant for such experiments, so companies are encouraged to share their views offline.” 
In this contribution, we would like to provide the results of measurements dedicated to this purpose, and give our proposals based on them.
2 Discussion
Test setup
In the experiment, a MSR Radio, supporting GSM, UTRA, E-UTRA (include NB IoT) and NR, was used. The test setup was according to the test requirement of radiated immunity in 3GPP TS 37.113 [2]. Reverberation chamber was used in the test. The test was performed over the frequency range 200 MHz to 6 GHz. To make the radiated immunity test fail, there are two deviations from TS 37.113, i.e., the test level was increased to the maximum capability of the test lab; the reference sensitivity level was used for establishing communication link, instead of adding 15 dB above it.
The following test configurations in Table 1 were adopted for verifying which RATs are the worst case during the radiated immunity test.
Table 1 Test configuration for wideband RATs and narrowband RATs
	
	NR + E-UTRA + UTRA
	GSM + NB IoT

	Test configuration
	TC21b (CS19)
	TC9 (CS9)



Test results
During the test, there was no failure found on the downlink. The measurement results of uplink for different RATs are shown in Figure 1. The performance criteria in the figure for different RATs are as follows.
· GSM – BER shall not exceed 1.6 %.
· UTRA – BLER < 10-2.
· E-UTRA, NR, NB IoT – Throughput > 95%.
For the values fall into the white zones, it means that, there was some degradation of the performance, but the results were PASS; for the values fall into the yellow zones, it means that, the results were FAIL.
From the figure we can see that, there were no failures found on the narrowband RATs (GSM and NB IoT) throughout the radiated immunity test. However, there were degradations to different extent found on the wideband RATs (UTRA, E-UTRA, and NR). 
Observation 1: UTRA, E-UTRA, and NR are more susceptible than GSM and NB IoT under same test level.
Moreover, the degradations of the wideband RATs appeared around the same time. For each time degradation happened, UTRA failed; E-UTRA failed from time to time; NR never failed. When the first failure was found during the test, we repeated the test at the same frequency for another two times, and found that the failure was stable and repeatable, as shown in Figure 1. Superficially, the sorting of the susceptibility of the wideband RATs are, from the most robust to the most susceptible, NR > E-UTRA > UTRA. However, due to the accuracy of signal source, measurement uncertainty, etc., it is a bit hard to say UTRA is worse than E-UTRA, i.e., NR > E-UTRA ≈ UTRA. One thing for sure is that NR is much more stable than UTRA and E-UTRA.
Observation 2: E-UTRA and UTRA are the worst-case scenarios, comparing with NR, in EMC radiated immunity test.
Considering E-UTRA is a technology newer than UTRA, we recommend that, use E-UTRA to cover NR and UTRA in EMC radiated immunity test.
Proposal 1: When MSR BS supports E-UTRA and NR/UTRA, use E-UTRA to cover NR/UTRA in EMC radiated immunity test; When MSR BS supports only NR and UTRA, use UTRA to cover NR.
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Figure 1 Measurement results of radiated immunity test
Note 1: More investigation of the narrowband RATs is needed to decide which RAT is worse, since the maximum capacity of the lab has been reached. Or, a conclusion can be drawn that, wideband RATs can be used to cover narrowband RATs in EMC radiated immunity test.
Note 2: This contribution focuses on the investigation of radiated immunity test. For radiated emission test, the investigation dedicated to this WI was already done, and the results were already submitted to R4-2213192 [3].
3 Conclusion
In this contribution the susceptibility of different RATs was discussed based on the measurement designed for this WI. 
Observation 1: UTRA, E-UTRA, and NR are more susceptible than GSM and NB IoT under same test level.
Observation 2: E-UTRA and UTRA are the worst-case scenarios, comparing with NR, in EMC radiated immunity test.
Proposal 1: When MSR BS supports E-UTRA and NR/UTRA, use E-UTRA to cover NR/UTRA in EMC radiated immunity test; When MSR BS supports only NR and UTRA, use UTRA to cover NR.
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