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Introduction

A WF [1] on test cases for NR BS conformance test was approved in last meeting. In the WF it stated down-selection of  RF channels B (bottom), M (middle) and T (top) should be considered case by case for NR. In this paper, we further discuss this issue for conformance test.
Discussion

From test point of view, B (bottom), M (middle) and T (top) approach is an efficient way to reduce test time since it is not necessary to verify every possible RF channel for each supported frequency range in the operating band. Therefore, it has been widely applied to UTRA and E-UTRA. Undoubtedly, this approach can be adopted in NR. However, considering there may be more test cases (i.e.more CBW and SCS options) in NR compared to LTE, reducing test time becomes more and more important especially for those time-consuming tests. Therefore, we should consider whether it can be down selected further from B (bottom), M (middle) and T (top) approach.

Among all BS RF requirements in TS 38.104, it can be expected that testing the following requirements would need more measurement time regardless of conducted test or OTA test. This is because testing those requirements either needs sweeping wide frequency or have many test cases for each RF channel. 

Conducted requirements for 1-C and 1-H in TS38.104
6.6.5  Transmitter spurious emissions 
6.7     Transmitter intermodulation 
7.4.2.2 Narrow band blocking
7.5     Out-of-band blocking

7.6     Receiver spurious emission 

7.7     Receiver intermodulation   

Actually, down selection of  RF channels B (bottom), M (middle) and T (top) has already been considered when testing some of above time consuming requirements in E-UTRA conformance test. Table 2 and 3 in Annex show the summary of RF channel for testing E-UTRA BS RF conducted requirements in non-AAS and AAS respectively. It can be found that only RF channel M or MRFBW will be used for testing the following requirements for single carrier and multi-carrier and/or CA.

In-band and out of band blocking
Receiver spurious emissions

However, the following time consuming requirements still shall be tested with B (bottom), M (middle) and T (top)  approach for single carrier and multi-carrier and/or CA (one exception is that narrow band blocking requirements for multi-carrier and/or CA are tested with only RF channel MRFBW.).
Transmitter spurious emissions 

Transmitter intermodulation 

Narrow band blocking

Receiver intermodulation
In our view, the channel M (middle) will be easier fulfill the requirements compared to channels B and T for spurious emission requirements. This is because the channels located in the edge of supported frequency range would be the worst case due to the bad frequency response coming from front-end RF components (especially from filter/duplexer.) compared to other channels. So we propose RF channel M and MRFBW can be omitted for testing transmitter spurious emissions for single carrier and multi-carrier and/or CA respectively.

For transmitter intermodulation, narrow band blocking and receiver intermodulation, it can be expected that one of the interfering signal will be located outside of the supporting band if RF channels B and T are tested, this would make the channels B and T be easier fulfill the requirements compared to channel M, because some attenuation will be added to the interfering signal due to filter or duplexer. Thus we propose only channel M is need for testing transmitter intermodulation, narrow band blocking and receiver intermodulation. Actually, this down selection approach(i.e. only M is tested) has already been implemented for these same characteristics in the UE conformance test in TS 36.521.

Proposal 1: RF channel M and  MRFBW can be omitted for testing transmitter spurious emissions for single carrier and multi-carrier and/or CA respectively.

Proposal 2: only channel M or MRFBW is needed for testing transmitter intermodulation, narrow band blocking and receiver intermodulation.

Base on the above proposals, we give the following table to define RF channel for testing NR BS RF conducted requirements. The changes compared to  E-UTRA are marked with red texts.

Table 1, proposed RF channel for NR testing NR BS RF conducted requirements for 1-C and 1-H.

	Clause number
	Requirement
	RF channel for single carrier
	RF channel for multi-carrier and/or CA
	RF channel for multi-band operation

	6.2
	Base station output power
	B,M and T
	BRFBW, MRFBW and TRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.3
	Output power dynamics
	B, M and T
	
	

	6.4
	Transmit ON/OFF power and transient period
	 M 
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.X
	Transmitted signal quality and frequency error
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.X
	Time alignment error
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW 

	6.6.2
	Occupied bandwidth

	B, M and T
	
	

	6.6.3
	Adjacent Channel Leakage power Ratio (ACLR)
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.4
	Operating band unwanted emissions
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.5
	Transmitter spurious emissions
	B,  T
	BRFBW, TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.7
	Transmitter intermodulation
	M 
	 MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.2
	Reference sensitivity level
	B, M and T
	
	

	7.3
	Dynamic range
	B, M and T
	
	

	7.4.X
	Adjacent Channel Selectivity (ACS)
	B, M and T
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.4.x
	In-band blocking and  narrow-band blocking
	M 
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.5
	out of band blocking
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.6
	Receiver spurious emissions
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.7
	Receiver intermodulation
	M 
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.8
	In-channel selectivity
	B, M and T
	
	


For 1-O, it can be expected that above mentioned requirements would be more time consuming in term of OTA conformance test. Thus above down selection approach seems more important. we think above proposals can be also applied for the same requirements for 1-O.

Proposal 3: above proposals can be also applied for the same requirements for 1-O.
Conclusion

In this contribution, we discuss NR RF channel and made the following proposals.

Proposal 1: RF channel M and  MRFBW can be omitted for testing transmitter spurious emissions for single carrier and multi-carrier and/or CA respectively.

Proposal 2: only channel M or MRFBW is needed for testing transmitter intermodulation, narrow band blocking and receiver intermodualtion.

Proposal 3: proposal 1 and 2 can be also applied for the same requirements for 1-O.
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 Table 2, RF channel for testing E-UTRA BS RF requirement in TS36.141

	Clause number
	Requirement
	RF channel for single carrier
	RF channel for multi-carrier and/or CA
	RF channel for multi-band operation

	6.2
	Base station output power
	B,M and T
	BRFBW, MRFBW and TRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.2.6-6.2.8
	Home BS output power for adjacent E-UTRA channel protection
	M
	
	

	6.3
	Output power dynamics
	B, M and T
	
	

	6.4
	Transmit ON/OFF power and transient period
	 M 
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.1-6.5.2
	Transmitted signal quality and frequency error
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.3
	Time alignment error
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW 

	6.5.4
	DL RS power
	B, M and T
	
	

	6.6.1
	Occupied bandwidth

	B, M and T
	
	

	6.6.2
	Adjacent Channel Leakage power Ratio (ACLR)
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.3
	Operating band unwanted emissions
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.4
	Transmitter spurious emissions
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.7
	Transmitter intermodulation
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.2
	Reference sensitivity level
	B, M and T
	
	

	7.3
	Dynamic range
	B, M and T
	
	

	7.4
	In-channel selectivity
	B, M and T
	
	

	7.5
	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	B, M and T
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.6
	In-band and out of band blocking
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.7
	Receiver spurious emissions
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.8
	Receiver intermodulation
	B, M and T
	BRFBW, TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW


Table 3, RF channel for testing E-UTRA AAS BS RF requirement in TS37.145-1

	Clause number
	Requirement
	RF channel for single carrier
	RF channel for multi-carrier and/or CA
	RF channel for multi-band operation

	6.2
	Base station output power
	B,M and T
	BRFBW, MRFBW and TRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.3
	Output power dynamics
	B, M and T
	
	

	6.4.1
	Transmit ON/OFF power 
	B, M and T
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.4.2
	 transient period
	M 
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.1-6.5.2
	Transmitted signal quality and frequency error
	B, M and T
	BRFBW, MRFBW and TRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.5.3
	Time alignment error
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW 

	6.6.2
	Occupied bandwidth

	B, M and T
	
	

	6.6.3
	Adjacent Channel Leakage power Ratio (ACLR)
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.4
	Spectrum emission mask 
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.5
	Operating band unwanted emissions
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.6.6
	Transmitter spurious emissions
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	6.7
	Transmitter intermodulation
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.2
	Reference sensitivity level
	B, M and T
	BRFBW, MRFBW and TRFBW
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.3
	Dynamic range
	B, M and T
	
	

	7.4
	In-channel selectivity
	B, M and T
	
	

	7.5
	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	B, M and T
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.6
	In-band and out of band blocking
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.7
	Receiver spurious emissions
	M
	MRFBW 
	BRFBW_T’RFBW and B’RFBW_TRFBW

	7.8
	Receiver intermodulation
	B, M and T
	 MRFBW if ATC4 is applicable; BRFBW and TRFBW for other ATC,
	BRFBW_T’RFBW and B’RFBW_TRFBW
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