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1	Introduction
This contribution relates to a work item “Introduction of DL 1024QAM for NR FR1” [1]. 

In this contribution we propose simulation assumptions for further work and show preliminary simulation results.
2	Discussion
Two way forwards were agreed in RAN4 #98-bis-e [2] and [3]. Both of them suggested to use parameters in [4] as a starting point for simulations assumptions for the work item.
Table 1 contains simulation parameters based on [4] with some changes proposed in red color. It has been agreed in [3] to use wider bandwidth than 20MHz and hence we propose 40MHz. We also trying to keep the number of combinations in parameters at reasonable level. In order to do so we propose to include only random precoding and leave non-HARQ case also out. We propose to agree the simulation assumption in Table 1.
Proposal: Agree simulation assumptions in Table 1 for further work in 1024QAM work item in RAN4.

Table 1 Proposed simulation parameters (based on R4-2104726)

	Parameter
	Value 

	Carrier frequency
	2 GHz

	CBW
	2040 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
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
	Random 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 (it should be notified in contribution which one is used)

	txEVM
	2%, 2.5%, 3%

	rxEVM
	0.5%, 1%, 2%, 3%, 4%



Preliminary simulations results are shown in Figure 1. These simulations are following the parameters shown in Table 1. Results in Figure 1 and Figure 2 have 1 DMRS symbol and 2.5% and 3% Tx EVM, respectively. Results in Figure 3 and Figure 4 are similar with 2 DMRS symbols. Simulation results show that 1024QAM achieves better throughput than 256QAM at reasonable SNR. Also the results use the EVMs proposed in simulations assumptions which seem to provide adequate performance.
Observation: Initial simulation results for 1024QAM show higher throughput compared to 256QAM for higher, but still reasonable SNR conditions and reasonable EVM requirements
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Figure 1. Simulation results for TDL-A 10ns and Tx EVM 2.5%.
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Figure 2. Simulation results for TDL-A 10ns and Tx EVM 3%.
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Figure 3. Simulation results for TDL-A 10ns, 2DMRS and Tx EVM 2.5%.
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Figure 4. Simulation results for TDL-A 10ns, 2DMRS and Tx EVM 3%.


[bookmark: OLE_LINK53][bookmark: OLE_LINK54]3	Conclusion
In this paper we have proposed simulation assumptions for further work and shown preliminary results for link level simulations. We have also made the proposal and observation below.
Proposal: Agree simulation assumptions in Table 1 for further work in 1024QAM work item in RAN4.
Observation: Initial simulation results for 1024QAM show higher throughput compared to 256QAM for higher, but still reasonable SNR conditions and reasonable EVM requirements
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