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Introduction
In RAN #95-e meeting, the new WI: BS/UE EMC Enhancements for NR and LTE was approved. In this document, we bring up the discussion of BS EMC enhancement, which is regarding simplification of EMC test/reduction of tested RATs.
In R4-2100362 [1], there were discussions on the relationship between EMC tests (including conducted emission, radiated emission, conducted immunity, and radiated immunity) and the Radio Access Technology (RAT). It was found that the following EMC tests, conducted emission, conducted immunity, and radiated immunity, are independent of the RAT. The impact of the RAT on radiated emission test is for further study.
Discussion
Simplification of EMC testing can be achieved by reducing the number of RAT combinations defined in the Capability Sets. The guiding principle of our proposal considers testing the “worst” case (from an EMC testing perspective) for both emission and immunity tests. 
The RATs technologies can be classified in two categories: narrowband and wideband. By comparing the RATs in each category, we select the worst-case scenario for narrowband RATs and wideband RATs, respectively.  
Observation 1: By grouping GSM and NB-IoT in the narrowband category, WCDMA, LTE and NR in the wideband category, we have a starting point to develop a RAT-agnostic analysis based on the categorization.
As mentioned above, conducted emission, conducted immunity, and radiated immunity test results of MSR BS are independent of the RATs. From the testing point of view, the test we need to consider is radiated emission only. 
The definition of MSR BS in TS 37.141 [2] is that base station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared Base Station RF Bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 
For radiated emission test, the common active RF components in MSR BS may lead to different radiation while processing signals based on different RATs. However, there is no significant difference either between narrowband signals, or between wideband signals. As support of this consideration, we shared Radiated Spurious Emission results comparison between LTE + IoT + GSM + WCDMA (Figure 1) and a scenario where only LTE + IoT (Figure 2) RATs were tested in the following figures. Tests were applied to a dual BS operating in Bands 1 and 3.
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Figure 1. Radiated Spurious Emission result for dual band BS (LTE + IoT + GSM + WCDMA).
DL Downlink	B3: 1805 – 1880 MHz	B1: 2110 – 2170 MHz
Not defined ± 10 MHz on the downlink bands:	B3: 1795 – 1890 MHz	B1: 2100 – 2180 MHz
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Figure 2. Radiated Spurious Emission result for dual band BS (LTE + IoT).
DL Downlink	B3: 1805 – 1880 MHz	B1: 2110 – 2170 MHz
Not defined ± 10 MHz on the downlink bands:	B3: 1795 – 1890 MHz	B1: 2100 – 2180 MHz

In the figures, it is possible to see that the spurious level is very similar. The result for LTE + IoT + GSM + WCDMA configuration is -60.19 dBm, while for LTE + IoT configuration is -59.92 dBm. From practical perspective, there is no difference, in terms of the impacts played by PA, baseband elements or DAC/ADC components, which are in the RF chain, i.e., the main contributor to EMC problems.
Observation 2: From the testing perspective, conducted emission, conducted immunity, and radiated immunity are independent of the RATs. For radiated emission, the RATs can be reduced to two RATs (one narrowband + one wideband), representing the worst case. 
From the pass criteria perspective, the limits of both radiated emission and conducted emission are independent of the RAT. However, the performance criteria for radiated immunity and conducted immunity are different for BS supporting different RATs. Here are the analyses of two categories of RATs:
· Comparing GSM with NB IoT, GSM is a RAT with a low ratio of immunity failure. The test amplitude on receiver RX QUAL for GSM is -47 dBm (according to the standard). It can be stated that a very strong GSM signal leads to very strong immunity, which does not represent the worst testing case. 
· Immunity of WCDMA is verified via RNC-sim measuring BER, BLER. This data is fault corrected in RNC-sim, which does not represent the worst-case scenario. Immunity of NR/LTE is verified with throughput of UL/DL, which is sensitive and reacts very swift during immunity testing.
Observation 3: From the performance criteria perspective, for narrowband RATs, NB-IoT is the worst case, comparing to GSM. For wideband RATs, NR/LTE is the worst case, comparing to WCDMA.
Conclusion
Considering both the testing results and the observations presented in this document, the EMC test simplification proposal is as follows.
Proposal 1: Using NB-IoT test result cover GSM, and LTE cover WCDMA, then we can reduce EMC MR test scope to maximum in three RATs combination; Furthermore, if NR can cover LTE, or vice versa, we can reduce MSR test scope to maximum two RATs combination, as alternative test method for MSR BS.
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