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1	Introduction
In RAN4#72bis meeting, a WF on 256QAM demodulation tests has been agreed in [1]: 
· Test case:TM9 single layer,TM4 dual-layer test, FFS for TM2
· Bandwidth: FDD: 10MHz, TDD: 20MHz
· Channel Model: EVA for TM4, EPA for TM9
· New SDR test will be introduced
In this contribution, simulation results for 256QAM demodulation tests are provided to address the remaining open issues for each test case, according to the agreed simulation assumptions in [2].
2 Analysis
2.1 Simulation Assumption
In RAN4#72bis meeting, the simulation assumption for demodulation was agreed in [2]. And Table 1 provides the specific simulation parameters for TM2, TM4 and TM9 tests.  
Table 1  Simulation assumptions for 256QAM demodulation tests
	Parameter
	Value

	Test Case
	TM2
	TM4 dual layer 
	TM9 single layer 

	Baseline test configuration 
	8.2.1.2.1 (FDD) TS36.101
	8.2.1.4.2 (FDD) TS36.101
	8.3.1.1 (FDD) TS36.101

	Channelbandwidth
	10
	10
	10

	CFI
	Option1: 1
Option2: 2
	Option1: 1
Option2: 2
	Option1: 1
Option2: 2

	Antenna Configuration and propagation model
	2x2, EVA5 
Medium correlation
	 2x2, EVA5
 Low correlation
	2x2, EPA5 
Low correlation

	TX EVM
	3%
	3%
	3%

	HARQ 
	HARQ RV sequence{0,0,1,2}
	HARQ RV sequence{0,0,1,2}
	HARQ RV sequence{0,0,1,2}

	CSI-RS Configuration
	N/A
	N/A
	4Tx CSI-RS

	PMI
	　
	Following PMI with codebook restriction 110000
	Random PMI with codebook restriction 001111

	Allocated resource blocks
	50
	50
	50 for SF(1,2,3,4,6,7,8,9)
41 for SF0

	Allocated subframes per Radio Frame
	9(0,1,2,3,4,6,7,8,9)
	8(1,2,3,4,6,7,8,9)
	9(0,1,2,3,4,6,7,8,9)

	MCS
	MCS 25 in SF 1,2,3,4,6,7,8,9,MCS 24 in SF 0, no PDSCH in SF 5
	Option1: 
MCS 21 in SF 1,2,3,4,6,7,8,9, MCS 20 for SF0, no PDSCH in SF 5;
Option2: 
MCS 20 in SF 1,2,3,4,6,7,8,9, no PDSCH in SF 5
	Option1: 
MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8,no PDSCH in SF 5;
Option2: 
MCS 24 in SF 0,1,4,6,9,MCS 23 in SF 2,3,7,8,no PDSCH in SF 5


2.2 Simulation Result
Figure 1, Figure 2 and Figure 3 below give absolute throughput curves vs. SNR for TM4, TM9 and TM2 demodulation test respectively with the configuration listed in section 2.1. 
TM4 Dual Layer 
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Figure 1: Absolute throughput vs. SNR for TM4

TM9 single Layer 
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Figure 2: Absolute throughput vs. SNR for TM9
TM2 
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Figure 3: Absolute throughput vs. SNR for TM2
Observations
Table 2 below summarized the required SNR point at 70% relative throughput for the evaluated cases.
For the existing demodulation test cases (Tx EVM = 6%), RAN4 typically consider the upper boundary of reference SNR points from alignment simulation results as 19~20dB, in order to keep enough space for impairment margin. Similarly, for 256QAM test case design, considering the possible improvement of UE implementation and the reduced transmitter EVM 3%, it is prefer to increase the upper boundary up to 22dB for alignment simulation results, i.e. 3dB tighter than the existing cases.
Based on the reference SNR point for 70% relative TP listed in Table 2,
· For TM2 test case, both CFI = 1 and CFI = 2 seems to acceptable in terms of SNR range. Meanwhile, it is observed that CFI = 2 leads to around 3dB SNR increase.
· For TM4 test case, the combination of CFI = 1 and MCS = 20 gives the most feasible SNR point in the range of {22dB, 23dB}. It is also observed that CFI = 2 requires up to 25dB SNR.
· For TM9 test case, both CFI = 1 and CFI = 2 seems to acceptable in terms of SNR range. Meanwhile, both MCS option 1 and option 2 is also acceptable.
· Furthermore, it is also observed that CFI=1 lead to a more achievable reference SNR value, i.e. around 1.5dB~3dB lower than CFI=2 case
Considering the small cell deployment scenario and consistent CFI value in all test cases, thus it is proposed to use CFI=1 in test case. Furthermore, the test configurations for 256QAM demodulation test are preferred
· MCS configuration for TM2: CFI1 MCS 25 in SF 1,2,3,4,6,7,8,9, MCS 24 in SF 0 
· MCS configuration for TM4: CFI1 MCS 20 in SF 1,2,3,4,6,7,8,9, no PDSCH in SF 0
· MCS configuration for TM9: CFI1 MCS 24 in SF 0,1,4,6,9, MCS 23 in SF 2,3,7,8
Regarding the further down selection of test case, considering MIMO processing and QAM de-mapping are two separate modules for UE implementation in general, TM4 and TM9 has already serve the test purpose well and cover both CRS and DMRS based on TM modes. We prefer not to introduce TM2 test case.
Table 2 Required SNR [dB] for 70% relative TP
	CFI configuration
	CFI = 1
	CFI = 2

	TM mode
	TM2
	TM4
	TM9
	TM2
	TM4
	TM9

	MCS option
	
	Option 1
	Option 2
	Option 1
	Option 2
	
	Option 1
	Option 2
	Option 1
	Option 2

	SNR[dB] for
70% Relative TP
	19.9
	23.3
	22.5
	19.3
	20.4
	22.4
	25.1
	24.2
	21.3
	22.5



2 Conclusion
In this contribution, simulation results for 256QAM demodulation test were provided. Based on the simulation results, we propose to 
Proposal1: Considering below test configurations for 256QAM demodulation test
· MCS configuration for TM2: CFI1 MCS 25 in SF 1,2,3,4,6,7,8,9, MCS 24 in SF 0 
· MCS configuration for TM4: CFI1 MCS 20 in SF 1,2,3,4,6,7,8,9, no PDSCH in SF 0
· MCS configuration for TM9: CFI1 MCS 24 in SF 0,1,4,6,9, MCS 23 in SF 2,3,7,8
Proposal2: No need to introduce TM2 test case
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