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1. Introduction
In RAN #90, new WI on further enhancement on NR demodulation performance was approved [1] and the objective for Base Station is shown as below.
	 RAN#90e [1]
BS demodulation requirements:
· PUSCH demodulation requirements for FR1 256QAM
· Note 1: low mobility is considered for requirements definition
· Note 2: Realistic phase noise modelling is left up to the contributing entities



In terms of Base Station, RAN4 is expected to decide the performance requirements for FR1 PUSCH 256QAM in this WI. In this contribution, we provide our initial views on FR1 PUSCH 256QAM performance requirements.
2.	Discussion
The requirements for PUSCH 64QAM have already been introduced and the test parameters of performance requirements for PUSCH with transform precoding disabled are specified in TS 38.104 as follows:
	Table: 8.2.1.1-1 Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.






These parameters are commonly used for all modulations for requirements of PUSCH with transform precoding disabled in TS 38.104. In addition, in LTE specification TS 36.104, the test parameters defined for requirements in multipath fading propagation conditions are also commonly used for all modulations such as maximum number of HARQ transmissions, RV sequence and Uplink-downlink allocation for TDD. Therefore, it is useful to reuse test parameters for other modulations of PUSCH with transform precoding disabled as a baseline for consideration.
Proposal 1: RAN4 should reuse the test parameters defined in Table 8.2.1.1-1 in TS 38.104 as a baseline for consideration of the requirements for PUSCH 256QAM.
In LTE specification, 18 test cases for PUSCH 256QAM are defined combined from
· 6 System BW[MHz]: 1.4, 3, 5, 10, 15, 20
· 3 number of Rx: 2, 4, 8
· 1 number of Tx: 1

These test case combinations are the same with requirements for 64QAM except the requirements on propagation condition “EVA 5Hz Low”. “EVA” means Extended Vehicular A model and assumes the medium delay spread environment.
Observation 1: In LTE specification, the performance requirements for PUSCH 256QAM in multipath fading propagation conditions are defined in the same combinations as those of 64QAM except the requirements on propagation condition “EVA 5Hz Low”.
Therefore, RAN4 should consider the same combinations of test cases (CBW, SCS and number of TRx) for PUSCH 64QAM defined in clause 8.2.1.2 in TS 38.104 as follows:
· Combinations of CBW and SCS
·  5MHz, 10MHz and 20MHz for 15kHz SCS
· 10MHz, 20MHz, 40MHz and 100MHz for 30kHz SCS
· Number of Rx
· 2, 4, 8
· Number of Tx
· 1

Proposal 2: For 256QAM tests, RAN4 should consider the same combinations of test cases (CBW, SCS and number of TRx) for PUSCH 64QAM defined in clause 8.2.1.2 in TS 38.104.
In terms of channel model, TDLA 30-10 Low is applied for FR1 PUSCH 64QAM performance requirements. Regarding the requirements for FR1 PUSCH 256QAM, it is useful to reuse TDLA 30-10 Low as baseline. 
Proposal 3: RAN4 consider TDLA 30-10 Low same with 64QAM as the propagation condition for PUSCH FR1 256QAM.
3.	Conclusion
In this contribution, we provide views on the parameters for PUSCH FR1 256QAM performance requirements. The following proposals are obtained.
Observation 1: In LTE specification, the performance requirements for PUSCH 256QAM in multipath fading propagation conditions are defined in the same combinations as those of 64QAM except the requirements on propagation condition “EVA 5Hz Low”.
Proposal 1: RAN4 should reuse the test parameters defined in Table 8.2.1.1-1 in TS 38.104 as a baseline for consideration of the requirements for PUSCH 256QAM.
Proposal 2: Fro 256QAM tests, RAN4 should consider the same combinations of test cases (SCS, CBW and number of TRx) for PUSCH 64QAM defined in clause 8.2.1.2 in TS 38.104.
Proposal 3: RAN4 consider TDLA 30-10 Low same with 64QAM as the propagation condition for PUSCH FR1 256QAM.
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