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1	Introduction
RAN4#86bis agreed with the evaluation parameters for PDSCH demodulation with 1024QAM as follow [1]. 
	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	MCS
	Antenna config.
	Tx EVM

	1
	TM4
	Wideband PMI
Option 1: Feedback (PUSCH 3-1, Reporting interval =1)
Option 2: Random
	Op1: 1-layer
Op2: 2-layer
	MCS#23 (with 52752 bits)
FFS: other MCS for 1-layer
	4x2 Low
	Op1: 1.5%
Op2: 2%2%

	2
	TM4
	Wideband PMI
Option 1: Feedback (PUSCH 3-1, Reporting interval =1)
Option 2: Random
	Op1: 1-layer
Op2: 2-layer
	MCS#23 (with 52752 bits)
FFS: other MCS for 1-layer
	4x4 Low
	Op1: 1.5%
Op2: 2%

	3
	TM9
	Wideband PMI
Option 1: Feedback
Option 2: Random
	Op1: 1-layer
Op2: 2-layer
	MCS#23 (with 52752 bits)
FFS: other MCS for 1-layer
	4x2 Low
	Op1: 1.5%
Op2: 2%

	4
	TM9
	Wideband PMI 
Option 1: Feedback
Option 2: Random
	Op1: 1-layer
Op2: 2-layer
	MCS#23 (with 52752 bits)
FFS: other MCS for 1-layer
	4x4 Low
	Op1: 1.5%
Op2: 2%



· To decide the parameters of MIMO layer and MCS, the simulation results corresponding to the test cases given in Table 2 in slide #2 will be provided
· SNR at 70% maximum throughput
· Target SNR range: TBD (Companies bring proposals)
· The test conditions shall ensure that max throughput can be reached for the selected MCS
· TX EVM
· Option 1: 1.5%
· Option 2: 2%
· RX EVM
· Baseline: 0%
· Other options are not precluded
In this contribution we provide the simulation results for 2Rx cases.
2	Simulation results
Figure 1 and Figure 2 show the simulation results of TM4 and TM9, respectively. Every figure compares the follow PMI/random PMI and EVM=1.5%/2.0%. We assume the ideal front-end model on the receiver; this means RX EVM=0%. 
[image: ][image: ]
[bookmark: _Ref513720118]Figure 1	Simulation results of PDSCH TM4 4x2 EPA5 with 1024QAM.
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[bookmark: _Ref513720120]Figure 2	Simulation results of PDSCH TM9 4x2 EPA5 with 1024QAM.

[bookmark: _Ref513720269]Table 1	Required SNR [dB] to achieve 70% of the maximum throughput.
	
	TM4
Single layer
	TM4
Dual layer 
	TM9
Single layer
	TM9
Dual layer

	Follow PMI, EVM=1.5%
	22.5
	30.0
	27.3
	38.5

	Follow PMI, EVM=2.0%
	22.7
	30.5
	27.7
	>40

	Random PMI, EVM=1.5%
	25.6
	34.2
	29.8
	>40

	Random PMI, EVM=2.0%
	26.0
	35.5
	30.5
	>40



Table 1 summarizes the required SNR to achieve 70% of the maximum throughput. 
From the summary it is observed that TM4 single layer case and dual layer case can achieve the maximum throughput with SNR>32dB regardless of follow PMI or random PMI. On the other hand, for TM4 dual layer, the follow PMI condition is reached the maximum throughput with SNR=40dB, but not reached with the random PMI even thought SNR>40dB.  
For TM9-based transmission, the single layer case can achieve the maximum throughput, but the required SNR is much higher than TM4 case (SNR>38dB). For the dual layer case the maximum throughput cannot be reached even if SNR=40dB. 
From the observation, we prefer to set dual layer for TM4 and single layer for TM9. For both cases we prefer to assume follow PMI to set lower SNR values as requirements. 
Proposal 1: Set TM4 dual layer with follow PMI and TBS=52752bits
Proposal 2: Set TM9 single layer with follow PMI and TBS=52752bits 
For Tx EVM, the difference of required SNR values to achieve 70% of maximum throughput between EVM=1.5% and 2.0% is 0.5dB (30.0dB for TM4 follow PMI with EVM=1.5dB and 30.5dB for TM4 follow PMI with EVM=2.0%) and 0.4dB (27.3dB for TM9 follow PMI with EVM=1.5dB and 27.7dB for TM9 follow PMI with EVM=2.0%). We don’t think the difference is significant compared with the required high SNR level. We propose therefore to set Tx EVM=2.0%. 
Proposal 3: Assume Tx EVM=2.0% to derive the PDSCH demodulation requirements for 1024QAM. 
[bookmark: _GoBack]
3	Conclusion
Proposal 1: Set TM4 dual layer with follow PMI and TBS=52752bits
Proposal 2: Set TM9 single layer with follow PMI and TBS=52752bits
Proposal 3: Assume Tx EVM=2.0% to derive the PDSCH demodulation requirements for 1024QAM. 
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PDSCH TM9 4x2 low, 1 layer, 1024QAM TBS=52752bits

EVM=1.5%, Follow PMI

EVM=1.5%, Random PMI

EVM=2.0%, Follow PMI

EVM=2.0%, Random PMI
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