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1. Introduction
In RAN4 #99-e, the test parameters for FR1 PUSCH 256QAM performance requirements was discussed and have reached some consensus. However, the following issues remain to be discussed.
	 RAN4#99-e [1]
Open issues:
· SCS and bandwidth
· 15kHz SCS:
· Option 1:5MHz and 10MHz 
· Option 2: 5MHz, 10MHz and 20MHz
· 30kHz SCS
· Option 1:10MHz and 40MHz 
· Option 2:10MHz, 20MHz, 40MHz and 100MHz



In this contribution, we provide our views on the remaining issues for the combination of SCS and CBW.
2.	Discussion
Regarding the existing performance requirements for PUSCH with transform precoding disabled for 64 QAM, the combinations of SCS and CBW are specified as follow:
· 15 kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30 kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW

Since SCS and CBW have been already discussed in Rel-15 and it has been concluded that 5/10/20 MHz and 10/20/40/100 MHz are defined as general PUSCH performance requirements for 15 kHz and 30 kHz SCS, respectively, RAN4 can reuse this conclusion and don’t need to repeat the same discussion.
In addition, in NR new bands, e.g., n77, n78 and n79, CBW up to 100MHz is a mandatory support in the UE. In refarming bands, e.g., n1, n3, CBW up to 20 MHz is typical assumption since these bands are refarmed from LTE and the maximum CBW specified in LTE is 20 MHz.
Observation 1: 15 kHz SCS for 20 MHz CBW and 30 kHz SCS for 100 MHz CBW are also typical cases.
In previous meeting, some companies argued the difference of SNR values for each CBW is small for each SCS. We have extracted the required SNR values for each CBW in the current NR 64QAM performance requirements and summarized Table 1 and Table 2 as below for 30 kHz SCS and 15 kHz SCS, respectively.
Table 1: The required SNR values for PUSCH 64QAM for 30 kHz SCS in TS 38.104 clause 8.2.1.2.
	Mapping type
	TxRx
	Channel Band Width[MHz]
	Maximum
difference[dB]
	Difference[dB]
40M⇔100M

	
	
	10
	20
	40
	100
	
	

	typeA
	1Tx2Rx
	12.8
	12.5
	12.4
	13.0
	0.6
	0.6

	
	1Tx4Rx
	8.6
	8.6
	8.5
	9.0
	0.5
	0.5

	
	1Tx8Rx
	5.5
	5.5
	5.4
	5.8
	0.4
	0.4

	typeB
	1Tx2Rx
	12.5
	12.5
	12.5
	13.1
	0.6
	0.6

	
	1Tx4Rx
	8.6
	8.6
	8.7
	9.2
	0.6
	0.5

	
	1Tx8Rx
	5.6
	5.6
	5.5
	5.9
	0.4
	0.4



Table 2: The required SNR values for PUSCH 64QAM for 15 kHz SCS in TS 38.104 clause 8.2.1.2.
	Mapping type
	TxRx
	Channel Band Width[MHz]
	Maximum
difference[dB]
	Difference[dB]
20M⇔10M

	
	
	5
	10
	20
	
	

	typeA
	1Tx2Rx
	12.3
	12.2
	12.4
	0.2
	0.2

	
	1Tx4Rx
	8.8
	8.6
	8.6
	0.2
	0

	
	1Tx8Rx
	5.6
	5.5
	5.5
	0.1
	0

	typeB
	1Tx2Rx
	12.5
	12.6
	12.3
	0.3
	0.3

	
	1Tx4Rx
	8.9
	8.9
	8.8
	0.1
	0.1

	
	1Tx8Rx
	5.7
	5.8
	5.7
	0.1
	0.1



[bookmark: _GoBack]As shown in the table, some combinations of CBWs have difference of SNR values and up to 0.6dB. Focusing on 30 kHz SCS, the maximum difference 0.6dB is happened between 100 MHz CBW and 40 MHz CBW. If a requirement for 30 kHz SCS for 100 MHz CBW will not be adopted, the test for 40 MHz CBW for 30 kHz SCS will be conducted based on the agreed applicability rule and we must allow the difference of SNR values. We think 0.6 dB is not negligible.
Observation 2: The difference of required SNR values among each CBWs is more remarkable in case 100 MHz and 40 MHz CBW for 30 kHz SCS and this is not negligible. 
Therefore, the same combination as PUSCH 64QAM needs to be considered.
Proposal 1: For FR1 PUSCH 256QAM performance tests, RAN4 should consider the following combinations of SCS and CBW (Option 2 for both 15 kHz SCS and 30 kHz SCS):
· 15 kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30 kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW
3.	Conclusion
In this contribution, we provide views on the combination of SCS and CBW for PUSCH FR1 256QAM performance requirements. The following proposal are obtained.
Observation 1: 15 kHz SCS for 20 MHz CBW and 30 kHz SCS for 100 MHz CBW are also typical cases.
Observation 2: The difference of required SNR values among each CBWs is more remarkable in case 100 MHz and 40 MHz CBW for 30 kHz SCS and this is not negligible.
Proposal 1: For FR1 PUSCH 256QAM performance tests, RAN4 should consider the following combinations of SCS and CBW (Option 2 for both 15 kHz SCS and 30 kHz SCS):
· 15 kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30 kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW
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