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Introduction
EMC (ElectroMagnetic Compatibility) testing exists to ensure that electronic or electrical device does not emit a large amount of electromagnetic interference (radiated and conducted emissions) and that devices continue to function as intended in the presence of several electromagnetic phenomena (immunity). There is a concerted effort to standardize EMC testing requirements across the world, led primarily by the IEC (International Electrotechnical Commission). The IEC generate standards that can be transposed by countries into their local standards and in theory this standardizes the EMC requirements across all the regions that adopt IEC standards. While in Europe both emissions and immunity testing are mandated, countries such as US and Canada currently require emissions testing. 
Current testing of EMC requirements as specified in current related standards such as TS 37.113 [1] (MSR BS) or TS 37.114 [2] (AAS BS) might be increasingly complex while considering many test configurations, due to various possible RAT combinations. 
Discussion
The goal of EMC testing is ensuring that any electronic or electrical device does not emit a large amount of electromagnetic interference (emissions) and that devices continue to function as intended in the presence of several electromagnetic phenomena (immunity).  
Standards such as TS 37.113 [1] and TS 37.114 [2] define the BS test configurations that shall be used for demonstrating EMC conformance. These BS test configurations (TCs) are applied according to the declared RAT Capability Set (CS, CSA or RCSA) of the Base Station (MSR or AAS) and the Band Category of the declared operating band (i.e. BC1, BC2 or BC3). The TCs for MSR BS are defined in TS 37.141 [3], while the TCs for AAS BS are defined in TS 37.145-1 [4] and TS 37.145-2 [5]. TS 37.141 [3] has defined 19 different capability sets (including 3 of single mode condition: WCDMA, LTE and NB-IoT standalone), which cover the possible RAT combinations available in a MSR BS. As an example, CS19, which supports UTRA, E-UTRA and NR RATs requires for an EMC test to cover the following configurations: 
	Capability Set supported by the BS
	Supported RATs
	Supported configurations
	MR Configuration

	CS19
	UTRA, E-UTRA3, NR4
	SR UTRA (SC, MC)

SR E-UTRA3 (SC, MC, CA)

SR NR4 (SC, MC, CA)

MR UTRA + E-UTRA3

MR UTRA + NR4

MR E-UTRA3 + NR4

MR UTRA + E-UTRA3 + NR4
	WCDMA + LTE+ IoT (optional)
WCDMA + NR+ IoT (optional)
LTE + NR +  IoT (optional)
WCDMA + LTE+ NR+ IoT (optional)


Table 1. Summary of Capability Set 19 for MSR BS
A rough calculation of the testing time required for each combination would say that it takes aprox. 2 working weeks to test just one combination. If we extrapolate this value to calculate the requirement to run EMC testing for CS19 would result on 18 working weeks to complete the 9 combinations. 
Observation 1: Current testing of EMC requirements as specified in standards such as TS 37.113 [1] (MSR BS) is increasingly complex and considers many test configurations, due to various possible RAT combinations, which might lead to increasing testing costs.
Observation 2: Current testing of EMC requirements as specified in standards such as TS 37.113 [1] (MSR BS) or TS 37.114 [2] (AAS BS) might be increasingly complex while considering many test configurations, due to various possible RAT combinations.
EMC emissions testing covers both conducted and radiated emissions.  EMC conducted emission testing is performed to assess the electromagnetic energy levels versus frequency conducted by product cables (power lines, network cables, etc). Conducted emission test methods and levels defined by IEC/CISPR are independent of the product (BS) characteristics and features, including the operating frequency or the Radio Access Technology (RAT).
Observation 3: Conducted emission test methods and levels defined by IEC/CISPR are independent of the product (BS) characteristics and features, including the operating frequency or the Radio Access Technology (RAT).
Regarding EMC radiated emissions test, this involves measuring the electromagnetic field strength of the emissions that are unintentionally generated by a product (a BS in this case). Emissions are inherent to the switching voltages and currents within any digital circuit. CISPR 32 Annex B specifies the methods for exercising the EUT during emission measurements. Regarding MME (which typically have several different functions and numerous modes of operation associated with each function), CISPR indicates that “For each function, or group of functions selected to exercise the EUT, a number of representative modes of operation, including low power/standby mode, shall be considered for testing. The mode(s) that produce(s) the highest emissions shall be selected for the final measurements.” 
Observation 4: EUT/BS typically have several different functions and numerous modes of operation associated with each function. The mode(s) that produce(s) the highest emissions could be selected for the final measurements in a test simplification simplified scenario. Further study and analysis might be required. 
As well as EMC emissions testing, immunity testing covers both conducted and radiated immunity. Conducted immunity testing is used to simulate the normal voltage and current environment of external power and signal cables. 
Observation 5: Conducted immunity, ESD, EFT, Voltage dips, surges test methods and levels defined by IEC/CISPR are independent of the product (BS) characteristics and features, including the operating frequency or the Radio Access Technology (RAT).
Radiated immunity testing is intended to see how well a device performs when it is subjected to an electric field of a specified amplitude (measured in volts/meter) across a range of frequencies. ETSI EN 300 489-1 [5] defines that the test shall be in accordance with IEC 61000-4-3 [6]. The radiated immunity setup could be different according to the frequency operation; however, this principle does not apply for the RATs. In this case all RATs use the same setup in the chamber/shielding room. The different is the test bed which is set outside the chamber/shielding room for monitor different RATs performance.
Observation 6: For Radiated Immunity testing the difference is in the test bed implementation outside of the chamber/shielding room used to monitor different RATs performance.
Observation 7: Considering certain independence of the EMC testing requirements regarding the EUT/BS, it would be possible to explore alternatives to simplify EMC testing procedure reducing, for example, the number of RAT combinations assessed during EMC tests.

Conclusion
In this contribution considerations on the EMC testing simplification have been presented. Based on our observations, we propose:
Proposal 1: To open a WID oriented to achieve the EMC test simplification. This goal could be integrated with some other goals in the EMC area in order to achieve an EMC enhancement for Rel 17.
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