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Background
During RAN#98-e meeting, the revised WID [1] for NR RF requirements enhancement for frequency range 2 (FR2) Phase 3 was approved. In this contribution, we share our views about FR2 UL 256QAM demodulation performance.
Discussion
PUSCH requirements
For the PUSCH requirements, the following aspects should be considered.
EVM
Based on RF agreement, the maximum UE Tx EVM is defined as 3.5% for 256QAM. So for Tx side, it is reasonable to consider the same Tx EVM value for FR2 UL 256QAM demodulation requirements. For Rx side, the EVM impact should be calculated into impairment results as other demodulation requirements did.
For Tx side, consider 3.5% EVM for FR2 UL 256QAM demodulation requirements.
For Rx side, the EVM impact should be calculated into impairment results.
Phase noise
Whether the phase models used for the evaluations for the feasibility of DL 256QAM for FR1 can resemble the real UE implementation and whether to explicitly model the phase noise may need further discussion. Considering that the phase noise model cannot be aligned in other WIs for several times, we propose to not specify the phase noise model in the simulation and just add additional margin for different frequencies case by case if needed based on the simulation results. The phase noise model used for evaluation is up to companies.
Do not explicitly specify the phase noise model in the simulation and just add additional margin for different frequencies case by case if needed based on the simulation results. The phase noise model used for evaluation is up to companies.
MCS & Rank
The selection of MCS and rank should be based on the simulation results of the different combinations and check corresponding test feasibility such as test limitation of the maximum testable SNR. We propose to first perform the simulation and then decide the MCS and rank based on the simulation results.
First perform the simulation and then decide the MCS and rank based on the simulation results.
Check test feasibility such as test limitation of the maximum testable SNR.
Waveform
We should focus on 256QAM feature and select one typical waveform configuration to perform the test, i.e. CP-OFDM that is most selected in other WIs.
Select CP-OFDM for FR2 UL 256QAM performance requirements.
Propagation condition
As per WID, it seems that lower path loss scenarios are expected, that means LOS propagation condition is more likely happened. We propose to consider LOS propagation condition with high priority or consider both LOS and NLOS propagation condition for initial evaluation.
Consider LOS propagation condition with high priority or consider both LOS and NLOS propagation condition for initial evaluation.
Other parameters
For other parameters, typical values can be selected same as the legacy BS requirements.
Based on above discussion, we can get the following proposal:
[bookmark: OLE_LINK47]Define new performance requirements for NR DL 1024QAM for FR1 based on the evaluations by using the following simulation assumptions:
	Parameters
	Value

	Channel bandwidth
	50, 200MHz for 120kHz

	Waveform
	CP-OFDM

	EVM
	3.5% TX EVM

	Phase noise model
	Not explicitly specified (up to companies)

	FRC
	Rank 1/2, MCS 20(high priority)/21/22/23

	Propagation condition
	TDLD30-5(high priority), TDLA30-5

	Antenna configuration
	1x2 for rank 1, 2x2 for rank 2

	Test metric
	70% of max TP

	Other parameters
	Same as Table 11.2.2.1.1-1 in TS 38.104



Proposals
In this contribution, we discuss FR2 UL 256QAM demodulation performance. Our observations and proposals are:
1. For Tx side, consider 3.5% EVM for FR2 UL 256QAM demodulation requirements.
For Rx side, the EVM impact should be calculated into impairment results.
Do not explicitly specify the phase noise model in the simulation and just add additional margin for different frequencies case by case if needed based on the simulation results. The phase noise model used for evaluation is up to companies.
First perform the simulation and then decide the MCS and rank based on the simulation results.
Check test feasibility such as test limitation of the maximum testable SNR.
Select CP-OFDM for FR2 UL 256QAM performance requirements.
Consider LOS propagation condition with high priority or consider both LOS and NLOS propagation condition for initial evaluation.
Define new performance requirements for NR DL 1024QAM for FR1 based on the evaluations by using the following simulation assumptions:
	Parameters
	Value

	Channel bandwidth
	50, 200MHz for 120kHz

	Waveform
	CP-OFDM

	EVM
	3.5% TX EVM

	Phase noise model
	Not explicitly specified (up to companies)

	FRC
	Rank 1/2, MCS 20(high priority)/21/22/23

	Propagation condition
	TDLD30-5(high priority), TDLA30-5

	Antenna configuration
	1x2 for rank 1, 2x2 for rank 2

	Test metric
	70% of max TP

	Other parameters
	Same as Table 11.2.2.1.1-1 in TS 38.104
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