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1 Introduction
In this contribution we provide discussion on the potential simplification of the EMC test configurations.
2 Discussion
Referring to the legacy BS EMC specifications all the test configurations for both EMC emissions and EMC immunity test were always reused from the related RF conformance testing specifications. 
2.1 	Test configurations for Emissions tests
Below one example is provided, where Table 1 highlights E-UTRA BS EMC test configurations for emission testing. 
Table 1: Extract from TS 36.113 v17.1.0 on BS EMC configurations for emission testing
	Table 4.6.1: Test configurations for E-UTRA BS
	BS test case
	BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band
	BS capable of multi-band operation

	Emission tests
	ETC1
	ETC3
	ETC1/3 (Note 1), ETC5






Now we look at the source of the above TC selection. Table 2 presents source of the TC for the “BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only” case (ETC1), reusing the Tx spur TC from the BS RF test spec TS 36.141 (see highlighted cell). 
Table 2: Extract from TS 36.141 v18.2.0, TX Test configurations for a E-UTRA BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	Table 4.11-1: Test configurations for a E-UTRA BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	BS test case
	Contiguous spectrum capable BS

	6.2 Base station output power
	ETC1

	6.3	Output power dynamics
	

	6.3.1 RE Power control dynamic range
	Tested with Error Vector Magnitude

	6.3.2 Total power dynamic range
	SC

	6.4	Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	ETC1

	6.5 Transmitted signal quality
	-

	6.5.1	Frequency error
	Tested with Error Vector Magnitude

	6.5.2	Error Vector Magnitude
	ETC1

	6.5.3 	Time alignment error
	ETC1

	6.5.4	DL RS power
	SC

	6.6 Unwanted emissions
	-

	6.6.1 Occupied bandwidth
	SC, ETC2 (Note)

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC1

	6.6.3 Operating band unwanted emissions
	ETC1

	6.6.4 Transmitter spurious emissions
	ETC1

	6.7 Transmitter intermodulation
	ETC1






The next case (ETC3), i.e. “BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band” was sourced based on Table 4.11-2 of TS 36.141:  
[bookmark: _Hlk149309044]Table 3: Extract from TS 36.141 v18.2.0, TX Test configuration for a E-UTRA BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band

	Table 4.11-2: Test configuration for a E-UTRA BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band
	BS test case
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters

	6.2 Base station output power
	ETC1
	ETC1, ETC3

	6.3	Output power dynamics
	
	

	6.3.1 RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.3.2 Total power dynamic range
	SC
	SC

	6.4	Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	ETC1
	ETC1, ETC3

	6.5 Transmitted signal quality
	-
	-

	6.5.1	Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.5.2	Error Vector Magnitude
	ETC1
	ETC1, ETC3

	6.5.3 Time alignment error
	ETC1
	ETC1, ETC3

	6.5.4	DL RS power
	SC
	SC

	6.6 Unwanted emissions
	-
	-

	6.6.1 Occupied bandwidth
	SC, ETC2 (Note)
	SC, ETC2 (Note)

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC3
	ETC1, ETC3

	6.6.2.2 Cumulative ACLR requirement in non-contiguous spectrum
	ETC3
	ETC3

	6.6.3 Operating band unwanted emissions
	ETC1, ETC3
	ETC1, ETC3

	6.6.4 Transmitter spurious emissions
	ETC3
	ETC1, ETC3

	6.7 Transmitter intermodulation
	Same TC as used in 6.6
	Same TC as used in 6.6






Observation 1: The rightmost case of the above table (i.e. C and NC capable BS with different parameters) was not properly reflected in EMC spec.  
Finally, the third case (ETC1/3 (Note 1), ETC5) was sourced based on Table 4.11-3 of TS 36.141:

Table 4: Extract from TS 36.141 v18.2.0, TX Test configuration for a E-UTRA BS capable of multi-band operation
	[bookmark: _Hlk149317945]Table 4.11-3: Test configuration for a E-UTRA BS capable of multi-band operation
	[bookmark: _Hlk149317834]BS test case
	Test configuration

	
	Common antenna connector
	Separate antenna connector

	6.2 Base station output power
	ETC1/3 (Note 1), ETC4
	ETC1/3 (Note 1), ETC4

	6.3 Output power dynamics
	
	

	6.3.1 RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.3.2 Total power dynamic range
	SC
	SC

	6.4	Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	ETC4
	ETC4

	6.5 Transmitted signal quality
	
	

	6.5.1 Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.5.2 Error Vector Magnitude
	ETC1/3 (Note 1), ETC4
	ETC1/3 (Note 1), ETC4

	6.5.3 Time alignment error
	ETC1/3 (Note 1), ETC5 (Note 2)
	ETC1/3 (Note 1), ETC5 (Note 2)

	6.5.4 DL RS power
	SC
	SC

	6.6 Unwanted emissions
	
	

	6.6.1 Occupied bandwidth
	SC, ETC2 (Note 3)
	SC, ETC2 (Note 3)

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC1/3 (Note 1), ETC5 (Note 4)
	ETC1/3 (Note 1, 5), ETC5 (Note 4, 5)

	6.6.2.6 Cumulative ACLR requirement in non-contiguous spectrum
	ETC3 (Note 1), ETC5 (Note 4)
	ETC3 (Note 1, 5)

	6.6.3 Operating band unwanted emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	6.6.4 Transmitter spurious emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	6.7 Transmitter intermodulation
	ETC1/3 (Note 1)
	ETC1/3 (Note 1, 5)






Based on the content of the above tables, the following is observed: 
Observation 2: The rightmost case of the above table (i.e. Separate antenna connector) was not properly reflected in EMC spec.  
Observation 3: Existing EMC specification is mis-aligned with the related BS RF test spec in multiple areas.
2.2 	Test configurations for Immunity tests
Similar analysis is provided here also for the immunity tests. 
Below one example is provided, where Table 5 highlights E-UTRA BS EMC test configurations for immunity testing. 
Table 5: Extract from TS 36.113 v17.1.0 on BS EMC configurations for immunity testing
	Table 4.6.1: Test configurations for E-UTRA BS
	BS test case
	BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band
	BS capable of multi-band operation

	Immunity tests 
	ETC1
	ETC3
	ETC1/3 (Note 1), ETC5

	NOTE 1:	ETC1 or ETC3 shall be applied in each supported operating band according to the respective capability in each band, as defined in the 2nd and 3rd column of the table.






Now we look at the source of the above TC selection. Table 6 present the source of the TC for the “BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only” case (ETC1), reusing Blocking TC from the BS RF test spec TS 36.141 (see highlighted cell). 
Table 6: Extract from TS 36.141 v18.2.0, RX Test configurations for a E-UTRA BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	[bookmark: _Hlk149317655]Table 4.11-1: Test configurations for a E-UTRA BS capable of multi-carrier and/or CA operation in contiguous spectrum in single band only
	BS test case
	Contiguous spectrum capable BS

	7.2	Reference sensitivity level
	SC

	7.3	Dynamic range
	SC

	7.4	In-channel selectivity
	SC

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	ETC1

	7.6 Blocking
	ETC1

	7.7 Receiver spurious emissions
	ETC1

	7.8 Receiver intermodulation
	ETC1

	Note:	ETC2 is only applicable when contiguous CA is supported.






The next case (ETC3), i.e. “BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band” was sourced based on Table 4.11-2 of TS 36.141:  
Table 7: Extract from TS 36.141 v18.2.0, RX Test configuration for a E-UTRA BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band
	Table 4.11-2: Test configuration for a E-UTRA BS capable of multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band
	BS test case
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters

	7.2	Reference sensitivity level
	SC
	SC

	7.3	Dynamic range
	SC
	SC

	7.4	In-channel selectivity
	SC
	SC

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	ETC3
	ETC1, ETC3

	7.6 Blocking
	ETC3
	ETC1, ETC3

	7.7 Receiver spurious emissions
	ETC3
	ETC1, ETC3

	7.8 Receiver intermodulation
	ETC3
	ETC1, ETC3

	Note:	ETC2 is only applicable when contiguous CA is supported.






Observation 4: The rightmost case of the above table (i.e. C and NC capable BS with different parameters) was not properly reflected in EMC spec.  
The third case (“BS capable of multi-band operation”) may require some clarification, as it seems to be based on the Rx spur, and not on the Blocking requirement: 
Table 8: Extract from TS 36.141 v18.2.0, RX Test configuration for a E-UTRA BS capable of multi-band operation
	Table 4.11-3: Test configuration for a E-UTRA BS capable of multi-band operation
	BS test case
	Test configuration

	
	Common antenna connector
	Separate antenna connector

	7.2 Reference sensitivity level
	SC
	SC

	7.3 Dynamic range
	SC
	SC

	7.4 In-channel selectivity
	SC
	SC

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	7.6 Blocking
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	7.7 Receiver spurious emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	7.8 Receiver intermodulation
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	Note 1: 	ETC1 and/or ETC3 shall be applied in each supported operating band according to Tables 4.11-1 and 4.11-2.
Note 2:	ETC5 is only applicable when inter-band CA is supported.
Note 3:	ETC2 is only applicable when contiguous CA is supported.
Note 4:	ETC5 may be applied for Inter RF Bandwidth gap only.
Note 5: 	Single-band requirement apply to each antenna connector for both multi-band operation test and single-band operation test. For single-band operation test, other antenna connector(s) is (are) terminated.
Note 6: 	ETC5 is only applicable for multi-band receiver.






3 Conclusions 
In order to reduce unnecessary mirroring effort to copy-paste all the missing TC cases from RF test specification into the EMC specifications, as well as to reassure consistency of the RF and EMC specifications (see observations 1 to 4 above), it is suggested to resolve this issue in much more efficient way, based on the following set of proposals: 
Proposal 1: Do not update EMC Emissions test spec by copy-pasting TC tables content from RF test specification. Instead, remove existing and incomplete TC tables from EMC specifications and replace them by detailed references to related BS RF test specifications, pointing to specific Tx spurious emissions requirements.
Proposal 2: Do not update EMC Immunity test spec by copy-pasting TC tables content from RF test specification. Instead, remove existing and incomplete TC tables from EMC specifications and replace them by detailed references to related BS RF test specifications, pointing to specific Blocking requirements.
Proposal 3: The following specification are proposed to be considered for the implementation of simplifications from Proposal 1:
· TS 36.113 (E-UTRA BS EMC), reusing content of TS 36.141,
· TS 37.113 (MSR BS EMC), reusing content of TS 37.141,
· TS 37.114 (AAS BS EMC), reusing content of TS 37.145-1/-2,
· TS 38.113 (NR BS EMC), reusing content of TS 38.141-1/-2,
· TS 38.114 (NR repeaters), reusing content of TS 38.115-1/-2,
· TS 38.175 (NR IAB), reusing content of TS 38.176-1/2.
NOTE: As this proposal is affecting multiple WIs (E-UTRA, NR BS, MSR, AAS BS, NR repeater, IAB), for simplicity only E-UTRA WI code was used in the name of this contribution. 

Proposal 4: In case the above Proposals 1/2/3 are agreeable, it is proposed to implement related modifications from:
- Rel-15 onwards for NR, MSR, AAS and E-UTRA EMC specifications. 
- Rel-16 onwards for NR IAB EMC specification, 
- Rel-17 onwards for NR repeater EMC specification.
Work-split approach is to be considered due to high number of affected specifications. Timeline of such modifications is suggested to be Q1/Q2 2024. 

To visualize potential implementation of the proposed EMC test configurations specification simplification, draft CR has been generated based on E-UTRA specification TS 36.113 in [1]. 
Please note that UE EMC specifications are not subject for such test configuration simplifications.
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