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1. Introduction
In RAN4 #98-bis-e, the discussion on FR1 PUSCH 256QAM performance requirements was started. There are some agreements on the test parameters, but the following issues remain to be discussed.
	 RAN4#98-bis-e [1]
Open issues:
· Number of Tx:
· Option 1: Only 1Tx 
· Option 2: Both 1Tx and 2Tx
· Number of Rx:
· Option 1: 2/8 Rx 
· Option 2: 2/4/8 Rx
· Number of layers:
· Option 1: Only 1 layer 
· Option 2: Both of 1 and 2 layers
· 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.
· Applicability rule for different antenna configurations
· Option 1: Reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1
· Other options
· Applicability rules for different SCS and CBW
· Option 1:  Reuse the existing applicability rules defined in sections 8.1.2.1.1 and 8.1.2.1.2 of TS 38.141-1
· Other options.



In this contribution, we provide our views on the parameters for FR1 PUSCH 256QAM performance requirements.
2.	Discussion
2.1	Number of Rx
Regarding the existing performance requirements for PUSCH with transform precoding disabled for 64QAM in TS 38.104, the number of Rx is specified as 3 pattern 2/4/8. Since the number of Rx has been already discussed in Rel-15 and it has been concluded that 2/4/8 to be specified for general PUSCH performance requirements, RAN4 can reuse this conclusion and should avoid the same discussion.
Observation 1: The number of Rx are 2/4/8 for PUSCH with transform precoding disabled for 64QAM.
In addition, we believe the 4Rx is typical configuration for NR and some of commercial BSs support up to 4Rx. Such BSs need to be tested 4Rx to confirm the ability of diversity performance. However, according to the existing applicability rule, if there is no performance requirements for 4Rx, only 2Rx requirements are applied. In order to verify 4Rx diversity performance with 256QAM by testing, RAN4 shall define the 256QAM performance requirements for 4Rx.
Observation 2: 4Rx is typical configuration. If there is no requirement for 4Rx, 4Rx base stations would be tested with only 2Rx based on the existing applicability rules.
Proposal 1: RAN4 consider 2/4/8 as the number of Rx (Option 2).

2.2	SCS and bandwidth
Regarding the existing performance requirements for PUSCH with transform precoding disabled for 64 QAM, the combinations of SCS and CBW are specified as follow:
· 15kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW

Since SCS and CBW have been already discussed in Rel-15 and it has been concluded that 5/10/20MHz and 10/20/40/100MHz are defined as general PUSCH performance requirements for 15kHz and 30kHz 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 20MHz is typical assumption since these bands are refarmed from LTE and the maximum CBW specified in LTE is 20MHz.
Observation 3: 15kHz SCS for 20MHz CBW and 30kHz SCS for 100MHz CBW are also typical cases.
 In general, a wider bandwidth requires more data to be sent at the same time, which increases the amount of processing required and increases the load compared to a narrower bandwidth.
Observation 4: A wider bandwidth requires more data to be sent at the same time, which increases the amount of processing required and increases the load compared to a narrower bandwidth.
Therefore, the same combination as PUSCH 64QAM needs to be considered.
Proposal 2: For FR1 PUSCH 256QAM performance tests, RAN4 should consider the following combinations of SCS and CBW (Option 2 for both 15kHz SCS and 30kHz SCS):
· 15kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW

2.3	Applicability rule for different antenna connector
Regardless of whether the number of Tx is considered 1/2 or not, if the number of Rx is agreed as 2/4/8, there are no difference compared with the existing test coverage. Therefore, it is OK to reuse the existing test applicability rule for different antenna connector.
Proposal 3: RAN4 reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1 as an applicability rule for different antenna connector (Option 1).
2.4	Applicability rules for different SCS and CBW 
 If the combinations of SCS and CBW are agreed as the same with PUSCH 64QAM with transform precoding disabled, there are no difference compared with the existing test coverage. Therefore, it is OK to reuse the existing test applicability rules for different SCS and CBW.
Proposal 4: RAN4 reuse the existing test applicability rules defined in sections 8.1.2.1.1 and 8.1.2.1.2 of TS 38.141-1 as applicability rules for different SCS and CBW (Option 1).

3.	Conclusion
In this contribution, we provide views on the parameters for PUSCH FR1 256QAM performance requirements. The following proposals are obtained.
Number of Rx
Observation 1: The number of Rx are 2/4/8 for PUSCH with transform precoding disabled for 64QAM.
Observation 2: 4Rx is typical configuration. If there is no requirement for 4Rx, 4Rx base stations would be tested with only 2Rx based on the existing applicability rules.
Proposal 1: RAN4 consider 2/4/8 as the number of Rx (Option 2).
SCS and bandwidth
Observation 3: 15kHz SCS for 20MHz CBW and 30kHz SCS for 100MHz CBW are also typical cases.
Observation 4: A wider bandwidth requires more data to be sent at the same time, which increases the amount of processing required and increases the load compared to a narrower bandwidth.
Proposal 2: For FR1 PUSCH 256QAM performance tests, RAN4 should consider the following combinations of SCS and CBW (Option 2 for both 15kHz SCS and 30kHz SCS):
· 15kHz SCS: 5MHz, 10MHz, 20MHz CBW
· 30kHz SCS: 10MHz, 20MHz, 40MHz and 100MHz CBW

Applicability rule for different antenna connector
Proposal 3: RAN4 reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1 as an applicability rule for different antenna connector (Option 1).
Applicability rules for different SCS and CBW
Proposal 4: RAN4 reuse the existing test applicability rules defined in sections 8.1.2.1.1 and 8.1.2.1.2 of TS 38.141-1 as applicability rules for different SCS and CBW (Option 1).
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