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Background
In the previous RAN4 meetings, there were initial discussions on the simulation study for NR 1024QAM to investigate the reasonable EVM requirements. In this contribution, we want to share some initial simulation results for further discussion. 
Discussion
Simulation assumptions are listed in the following Table 1.
Table 1. simulation assumption for NR 1024QAM vs 256QAM
	PARAMETER
	VALUE

	Carrier frequency, SCS, System BW
	3.5GHz, 30kHz, 100 MHz 

	Channel model
	TDL-A or TDL-D in TR 38.901 with up to 30ns delay spread 

	UE speed
	0km/h

	Number of UE antennas 
	1T4R

	Number of gNB antennas
	1T or 2T

	Tx EVM
	2%, 2.5%, 3%

	Rx EVM
	2%, 3%, 4%

	MCS
	256QAM: MCS 24~26 in Table 5.1.3.1-2: MCS index table 2 for PDSCH
	MCS index
	modulation
	code rate x 1024
	Efficiency

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063



1024QAM: MCS 24~26 in the following Table according to the agreement in RAN1 #104
	MCS index
	modulation
	code rate x 1024
	Efficiency

	23
	10
	805.5
	7.8662

	24
	10
	853
	8.3301

	25
	10
	900.5
	8.7939

	26
	10
	948
	9.2578




	DMRS type
	DM-RS type 1

	Number of DMRS symbols
	1

	Number of scheduled RBs
	273 (200RBs for data)

	PDSCH mapping
	Type A, Start symbol 2, Duration 12 

	Rank
	Rank1 

	Channel estimation
	Realistic channel estimation

	Metric
	Crossover SNR at transition points between 256-QAM and 1024-QAM



Based on the initial simulation results provided as following, with Tx EVM requirement from 2%-3%, NR 1024QAM could still have more than 20% performance gain than NR 256QAM. In addition, with the increasing Tx EVM requirement for NR 1024QAM, the crossover SNR between 256QAM and 1024QAM will increase from 21dB to 23dB.
Observation 1:  with Tx EVM requirement ranging from 2%-3%, NR 1024QAM could have more than 20% performance gain than NR 256QAM
[image: ]cross SNR：21,21,21.5 dB

[image: ]cross SNR：21, 21.5, 23.5 dB
[image: ]cross SNR：23, 23, 23 dB

The simulation results for TDL-A channel will be provided later once it is ready.
Conclusion
In this contribution, we proved some initial simulation results for the performance comparison between NR 1024QAM and 256QAM and  some observations are made as following:
Observation 1:  with Tx EVM requirement ranging rom 2%-3%, NR 1024QAM could have more than 20% performance gain than NR 256QAM;
Reference
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