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1 Introduction
In RAN#89 e-meeting, a new work item, i.e. introduction of DL 1024-QAM for NR FR1 was approved [1]. The objective is to specify downlink 1024-QAM for NR PDSCH operation in FR1, together with related procedures, signaling and necessary RF requirements. The RAN4 objectives are listed below.
· Specify corresponding UE and BS RF core requirements [RAN4]
· UE and BS RF core requirements are specified for stationary wireless scenarios with up to 2 layer DL MIMO
· The cell size(s) and type of stationary wireless scenarios for which UE and BS RF core requirements are defined will be studied and decided by RAN4.

In last meeting, link simulations for DL 1024QAM were provided in [4]. In this contribution, we provide more simulation results considering the agreed WF [5].
2 Discussion
The link level simulation assumptions are listed as in Table 2-1.
Table 2-1 link level simulation assumptions


	Parameter
	Value 

	Carrier frequency
	2 GHz

	CBW
	40 MHz

	SCS
	15kHz

	Allocated RBs
	Full allocation

	Propagation
	TDL-A  10ns delay spread, Maximum Doppler frequency: 5Hz
TDL-D 10ns delay spread, Maximum Doppler frequency: 5Hz

	MCS
	256QAM: MCS 24 in TS 38.214 Table 5.1.3.1-2: MCS index table 2 for PDSCH, and other MCSs are not precluded
[image: ]
1024QAM: MCS 24 in the following Table accroding to the agreement in RAN1 #104, and  other MCSs are not precluded

	MCS Index
	Modulation Order
	Target code Rate R x [1024]
	Spectral

	IMCS 
	 Qm
	
	efficiency

	23
	10
	805.5
	7.8662

	24
	10
	853
	8.3301

	25
	10
	900.5
	8.7939

	26
	10
	948
	9.2578




	Precoding
	Precoding configuration defined in 38.101-4 Section 7.2 for fading channels; follow PMI

	Symbol type 
	CP-OFDM 

	HARQ 
	8, None 

	RANK
	1 and 2

	BS antenna configuration
	1, 2 and 8

	UE antenna configuration
	4

	Antenna correlation (Tx and Rx)
	Low correlation

	Channel estimation 
	Practical 

	Receiver type
	MMSE

	PDSCH configuration
	Type A mapping, Start symbol 1, Duration 13 (for D slots)

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	txEVM
	2%, 2.5%, 3%

	rxEVM
	1%, 1.5%, 2%, 3%
































In last meeting for TX EVM requirements, 3 options were under discussion and intent to make decision on RAN4#101 meeting. 
· Option 1: 2.5% for all classes 
· Option 2: 2.5% for LA and MR classes; 2.8% for WA class
· Option 3: 2.8% for all BS classes

We update the simulation to include the case for 2.8% TX EVM. 
The spectral efficiency simulation results for 1T4R are shown in figure 2-1, figure 2-2, and figure 2-3 for different TX/RX EVM assumptions for TDL-A. 
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Figure 2-1 SE for TDL-A RX EVM =1% 
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Figure 2-2 SE for TDL-A RX EVM =1.5% 
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Figure 2-3 SE for TDL-A RX EVM =2% 

The spectral efficiency simulation results for 2T4R are shown in figure 2-4, figure 2-5, and figure 2-6 for different TX/RX EVM assumptions for TDL-A. 
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Figure 2-4 SE for TDL-A RX EVM =1% 
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Figure 2-5 SE for TDL-A RX EVM =1.5% 
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Figure 2-6 SE for TDL-A RX EVM =2% 

The spectral efficiency simulation results for 8T4R are shown in figure 2-1, figure 2-2, and figure 2-3 for different TX/RX EVM assumptions for TDL-A. 
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Figure 2-7 SE for TDL-A RX EVM =1% 
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Figure 2-8 SE for TDL-A RX EVM =1.5% 
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Figure 2-9 SE for TDL-A RX EVM =2% 

The summary of throughput gain of 1024 QAM to 256 QAM (@32dB) is shown in Table 2-2
Table 2-2
	Channel
	         rxEVM       txEVM
	1%
	1.5%
	2%

	TDL-A, 1T4R
	2%
	25.51%
	25.36%
	25.23%

	TDL-A, 1T4R
	2.5%
	24.32%
	24.05%
	23.62%

	TDL-A, 1T4R
	2.8%
	22.14%
	21.7%
	21.19%

	TDL-A, 1T4R
	3%
	21.83%
	21.21%
	20.38%

	TDL-A, 2T4R
	2%
	25.56%
	25.31%
	24.94%

	TDL-A, 2T4R
	2.5%
	23.28%
	23.05%
	22.67%

	TDL-A, 2T4R
	2.8%
	21.12%
	20.91%
	20.40

	TDL-A, 2T4R
	3%
	19.28%
	18.52%
	17.84%

	TDL-A, 8T4R
	2%
	23.97%
	23.85%
	23.69%

	TDL-A, 8T4R
	2.5%
	22.69%
	22.47%
	22.08%

	TDL-A, 8T4R
	2.8%
	21.27%
	20.98%
	20.45%

	TDL-A, 8T4R
	3%
	19.96%
	19.57%
	19.17%



From the simulation results above, it is observed,
Observation: from link level simulation, for RANK1 even 3% TX EVM can provide observed gain for 1024 QAM compared to 256 QAM.
3 Conclusion
In this contribution, we provide link level simulation results for 1024-QAM. 
Observation: from link level simulation, for RANK1 even 3% TX EVM can provide observed gain for 1024 QAM compared to 256 QAM.
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