[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 100-e 	R4-2113047
Electronic Meeting, August 16-27, 2021

Source:	Huawei, HiSilicon
Title:	Link simulation for support of 1024QAM
Agenda item:	9.6.2.1
Document for:	Discussion
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 this contribution, we provide link simulations for DL 1024-QAM.
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 and 2

	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%
































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. 

[image: ]
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

	Channel
	         rxEVM       txEVM
	1%
	1.5%
	2%

	TDL-A, 1T4R
	2%
	25.76%
	25.71%
	25.66%

	TDL-A, 1T4R
	2.5%
	25.22%
	24.98%
	24.54%

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

	TDL-A, 2T4R
	2%
	25.84%
	25.74%
	25.38%

	TDL-A, 2T4R
	2.5%
	24.07%
	23.80%
	23.43%

	TDL-A, 2T4R
	3%
	20.39%
	19.74%
	19.04%

	TDL-A, 8T4R
	2%
	24.64%
	24.48%
	24.29%

	TDL-A, 8T4R
	2.5%
	23.68%
	23.47%
	23.29%

	TDL-A, 8T4R
	3%
	21.55%
	21.26%
	20.91%



From the simulation results above, it is observed,
Observation: from link level simulation, 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. 
[bookmark: _GoBack]Observation: from link level simulation, 3% TX EVM can provide observed gain for 1024 QAM compared to 256 QAM.
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Appendix A
Table A.1. System-level evaluation assumptions

	Scenario
	Urban Macro

	Layout
	7 sites, 3 sector per site

	Inter-BS distance
	500m

	Carrier frequency
	4GHz

	Simulation bandwidth
	100 MHz

	Numerology
	30KHz

	Duplex configuration
	TDD: DDDSU

	Channel model
	3D UMa

	BS total Tx power
	49dBm

	BS antenna configuration
	 (M,N,P,Mg,Ng) = (8,8,2,1,1)
(dH,dV) = (0.5, 0.7)λ

	BS antenna height
	25m

	BS antenna element gain + connector loss
	6.4 dBi

	UE Tx power
	Maximum 23dBm

	UE antenna configuration
	2Tx4Rx

	UE antenna gain
	0dBi

	UE antenna element gain pattern
	Omnidirectional

	UE receiver noise figure
	9dB

	UE distribution
	10 UEs per sector; 
80% indoor+20% outdoor; 100% outdoor

	UE receiver
	MMSE-IRC

	Channel estimation
	Real

	Traffic model
	1) Full buffer;
2) FTP model with packet size 2.5Mbytes

	MIMO scheme
	SU-MIMO with rank adaptation and MU-MIMO

	CSI scheme
	Reciprocity based; 2T SRS
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