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1 Introduction
In RAN4#101-e, a way forward on DL1024QAM was agreed [1]. RAN4 agreed to define PDSCH requirements for 1024QAM.

	· Define new PDSCH requirements for 1024 QAM by using the existing new applicability rule.
· Interested companies are encouraged to provide the PDSCH simulation results according to Table 1 in the next meeting to decide the test parameters. 



In this contribution, we present simulation results based on the agreed simulation assumptions in appendix A. Also, we provide our views for the parameters to define test cases.
2 Discussion
We think TDL-D (with LOS channel) provides a suitable propagation condition for 1024QAM. Also, compare the simulation results between TDL-A and TDL-D, it can be shown that the difference of required SNR values to achieve 70% of maximum throughput between different EVM values is larger with TDL-A channel. Hence, we prefer to define test cases with TDL-D.
Proposal 1: Consider TDL-D to define PDSCH requirements for 1024QAM.
The agreements below were made on UE/BS RF core part in RAN4#101-e:
· 1024QAM BS Tx EVM is 
· 2.5%, applicable for frequencies equal to or below 4.2GHz
· 2.8%, applicable for frequencies above 4.2GHz
We understand that the BS RF requirements are the minimum requirements for the worst case. In practical, the achievable Tx EVM could be better than the BS RF requirements. However, form the simulation results, the difference of required SNR values to achieve 70% of maximum throughput between EVM = 2.0% and EVM = 2.5%, EVM =2.0% and  EVM = 2.8% are not negligible for MCS25. Hence, we propose to consider EVM = 2.5% or 2.8 %.
Proposal 2: Consider PDSCH requirements for 1024QAM with EVM = 2.5% or 2.8%.

[bookmark: _Ref513720269]Table 1.	Summary for the required SNR to achieve 70% of the maximum throughput 

	
	
	EVM 2%
	EVM 2.5%
	EVM 2.8%

	2x2 TDL-A
	MCS23
	27 dB
	27.5 dB
	28 dB

	
	MCS24
	28.9 dB
	29.6 dB
	30.2 dB

	
	MCS25
	31.2 dB
	32.6 dB
	33.9 dB

	2x4 TDL-A
	MCS23
	23.1 dB
	23.6 dB
	23.9 dB

	
	MCS24
	24.6 dB
	25.1 dB
	25.6 dB

	
	MCS25
	26.8 dB
	27.5 dB
	28.1 dB

	2x2 TDL-D
	MCS23
	25.4 dB
	25.5 dB
	25.6 dB

	
	MCS24
	27 dB
	27.5 dB
	27.6 dB

	
	MCS25
	28.5 dB
	29.5 dB
	29.9 dB

	2x4 TDL-D
	MCS23
	22.5 dB
	22.7 dB
	23 dB

	
	MCS24
	23.9 dB
	24.3 dB
	24.6 dB

	
	MCS25
	25.6 dB
	26.2 dB
	26.8 dB
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	Figure 1. Simulation results



3 Conclusion
In this contribution, we provide simulation results for 1024QAM considering different MCS, EVM and propagation channel. The proposals are summarized as below:
Proposal 1: Consider TDL-D to define PDSCH requirements for 1024QAM.
Proposal 2: Consider PDSCH requirements for 1024QAM with EVM = 2.5% or 2.8%.
4 Reference
[1] R4-2120699, “WF on DL1024QAM demodulation and CQI reporting requirements”, Ericsson






























Appendix
Table 1. Simulation assumptions
	Parameters
	FDD
	TDD

	SCS/CBW
	15kHz and 10MHz
	30kHz and 40MHz

	TDD UL/DL configuration
	N/A
	7D1S2U, with S=6:4:4
FFS to schedule PDSCH in the special slots

	MCS (See appendix)
	Option 1: MCS23
Option 2: MCS24
Option 3: MCS25

	Rank
	1

	Antenna configuration
	2x2 and 2x4 with ULA Low

	Propagation channel
	Option 1: TDLA30-10
Option 2: TDLD30-5

	PDSCH configuration
	Type A mapping, Start symbol 2, Duration 12

	PDSCH DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Tx EVM assumed for simulation
	Option 1: 2.0%
Option 2: 2.5%
Option 3: 2.8%
Note: The assumed Tx EVM should be same or less than the BS Tx EVM requirements.

	SSB configuration
	Periodicity 20 ms, Allocated in first slot within 20ms

	TRS configuration
	20 ms periodicity, 2 slots, Offset 10 ms

	Number of HARQ processes
	4 for FDD 15kHz, 8 for TDD 30kHz

	Transform precoding
	CP-OFDM

	Allocated RBs
	Full BWP

	PRB bundling
	2

	Precoding model
	Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)

	Receiver type
	MMSE-IRC

	Test metric
	70% of maximum throughput
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