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1. Introduction

Considering the large combinations of SCS and CHBW supported in NR, BS test applicability for different SCSes and CHBWs has been discussed in RAN4, and some agreements were achieved in the previous meetings [1]-[4]. 

This contribution further discusses BS test applicability for different SCS and CHBW.
2. Discussion
2.1
Test applicability for different SCS
For each FR, if more than one declared SCS and BW combinations are included, it is FFS whether to test one or multiple SCS. The potential impact of different SCS on PUSCH/PUCCH performance lies in two aspects: 1) with different SCS, the PUSCH/PUCCH performance sensitivity to Doppler and other sources of frequency offset are different. 2) different SCS implies different CP durations in NR design. And with different CP duration, the PUSCH/PUCCH performance robustness against delay spread channel are different. 

In other words, PUSCH/PUCCH with smaller SCS is more sensitive to frequency shift, and it is expected to show worse performance in propagation channel with big Doppler shift such as TDLB100-400 and TDLC300-100. PUSCH/PUCCH with larger SCS is more sensitive to delay spread, and it is expected to show worse performance in propagation channel with big delay spread. 
In Table 1, we compare the PUSCH/PUCCH CP length with the maximal delay of TDL channel, and we can observe that for 30kHz SCS, the maximal delay of TDLC300 is longer than the CP length. It is also noted that in the future, there is a possibility to introduce test cases with larger fading channel delay or larger SCS such as 60 kHz SCS for FR1.
Table 1: Comparison of CP length and maximal delay of TDL channel
	FR
	SCS
	PUSCH/PUCCH CP length
	Maximal delay of TDL channel [5]

	FR1
	15kHz
	144/(15*10^3*2048) *10^6 = 4.69us
	2.595 us (TDLC300)

	
	30kHz
	144/(30*10^3*2048) *10^6 = 2.34us
	

	FR2
	60kHz
	144/(60*10^3*2048) *10^6 = 1.17us
	0.290 us (TDLA30)

	
	120kHz
	144/(120*10^3*2048) *10^6 = 0.59us
	


Therefore, it is proposed that:

Proposal 1: For PUSCH and PUCCH demodulation tests, BS is required to pass tests for all the declared SCS.
2.2
Test applicability for different bandwidth

Considering the test applicability for different bandwidth, we propose to adopt the approach agreed in July AH meeting [3] instead of the approach agreed in Aug meeting [4]. 
Approach 1: Agreements in the July AH meeting [3]
· BS is only required to pass tests for one BW selected from BS declared BWs 

· In principle, if the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset. 

· In the test, the reference BW will be placed in the middle of the BW for PUSCH and PUCCH
Approach 2: Agreements in the Aug meeting [4]
· PUSCH and PUCCH:

· For selection of the SCS and BW combination(s), the following principle will be used: 
· If the SCS and BW combination(s) declared by BS are included in 38.104 with the corresponding performance requirements defined:

· If only one declared SCS and BW combination is included, then this combination is selected for test.

· If more than one declared SCS and BW combinations are included:

· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 

· For cases with larger [X] dB gap on simulation results for different declared SCSs, tests all the declared SCSs

· BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS(s). 

· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:

· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as new combination(s)

· If only one SCS and BW combination is declared, then its new combination is selected for test.

· If more than one SCS and BW combinations are declared, for those corresponding new combinations:

· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 

· For cases with larger [X] dB gap on simulation results for different SCSs, tests all the declared SCSs

· BS is only required to pass tests for the selected highest nearest lower channel BW. 

· the reference BW will be placed in the middle of the BW.

· Further rewording or other options not precluded. 

One of the main differences between the two approaches is that the SCS and bandwidth are selected separately in approach 1, and the combination of SCS and bandwidth is selected in approach 2.

In the Aug meeting, the following minimum set on SCS and bandwidth for BS performance requirements were agreed [4]: 
· SCS and Bandwidth
· Below bandwidth is agreed as the minimum set for BS performance requirements to be defined in Rel-15 

· 15kHz: 5MHz, 10MHz, 20MHz 

· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

· 60kHz(FR2): 50MHz, 100MHz 

· 120kHz: 50MHz, 100MHz, 200MHz 

Assuming that there are two BSs, BS #1 supports {15kHz + 5MHz, 30kHz + 40MHz}, and BS #2 supports {15kHz + 15MHz, 30kHz + 40MHz}. Let us see which SCS and bandwidth will be tested with the two approaches.

With approach 1: 

· For BS #1, tests are conducted for {15kHz + 5MHz, 30kHz + 40MHz}

· For BS #2, tests are conducted for {15kHz + 10MHz, 30kHz + 40MHz} 
With approach 2: 

· For BS #1, tests are conducted for {15kHz + 5MHz, 30kHz + 40MHz}
· For BS #2, tests are conducted for {30kHz + 40MHz} 
It is seen that with approach 2, for BS #2, no tests will be conducted for 15kHz SCS, since no performance requirements are defined for 15kHz +15MHz.
Based on these analyses, we propose to define the test applicability for different bandwidth as follows: 
Proposal 2: For PUSCH and PUCCH demodulation tests, for each declared SCS, BS is only required to pass tests for the highest channel BW from BS declared BWs.
· If the BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset.

· In the test, the reference BW will be placed in the middle of the channel BW. 
3. Conclusions
This contribution further discussed BS test applicability for different SCSes and CHBWs, and had the following proposals:
Proposal 1: For PUSCH and PUCCH demodulation tests, BS is required to pass tests for all the declared SCS.

Proposal 2: For PUSCH and PUCCH demodulation tests, for each declared SCS, BS is only required to pass tests for the highest channel BW from BS declared BWs.
· If the BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset.

· In the test, the reference BW will be placed in the middle of the channel BW. 
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